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Figure 2
A
S D "
& Al = ~
S S O X 2
F e o FFep
& S % N v NG ~
F LS VN VW
44 kDa—+ | Y oI X
42 kDa— : WB: phospho-Erk 1/2
44 kDa— § WB: Erk
SKOV3ip
B

SKOV3ip



U.S. Patent Feb. 16, 2016 Sheet 4 of 29 US 9,260,521 B2

0. SKOV3ip CELLS
45 -
40 -
-
T
S 251
£ 0
15
10+
5-
0_

CONTROL lgG!1 L1 -38.12 L1-35.09

FIG. 3



U.S. Patent Feb. 16, 2016 Sheet 5 of 29 US 9,260,521 B2

A SKOVaip CELLS + mhb
)5 HOXAO 25 - B3INTEGRN
20 20
= 15 5 159
= 1 = 1)
E (5 = (51
00- 004
6 L83 6 L193
.5 IR oo ST
30
o 95 = 20
D 50 o 15
= 191 = 104
E 101 =
05 - 051
00 - 00-
g6 1193 6 L1193
B SKOV3ip CELLS +L1 SRNA
)5 HOXAS 25 - B3INTEGRIN
20 20
5 151 o 15
= 104 = 10
E (51 E (51

0.0 - 0.0 -
SCRAMBLE L1 siRNA SCRAMBLE L1 siRNA

25 IER 3 25 - STK 39
@J 2.0 1 g 2.0
15 - 15 4
< =T
= 101 = 10+
E 05 E 051

0.0 - 0.0 -
SCRAMBLE L1siRNA SCRAMBLE L1 siRNA

FIG. 4



US 9,260,521 B2

Sheet 6 of 29

Feb. 16, 2016

U.S. Patent

0N E617 301N 190

¢ ddl

00
- 20
- 70
00
g0 =
-0
1
i
-9}

T4Ad

0N E61T 301N 1901

¥ 'Ol

0N €617 301N 190)

E

NI¥OALNI £¢

00—
- ¢ 0

- 70 “ch

90 =

90

-0}

-0l

6Y XOH

00

0N €611 30N 190

1

LHOIIM HOWNL

[LHOIEM AQOg 40 %]
LHOIFM HOWNL

T
Lo
o4



U.S. Patent Feb. 16, 2016 Sheet 7 of 29 US 9,260,521 B2

Figure 5
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Figure 6
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Figure 7

Binding of J558-L1 to immobilized 1. 1-Fc

B 140
120
100
80

60

40

207

Cells bound per area




US 9,260,521 B2

Sheet 10 of 29

Feb. 16, 2016

U.S. Patent

SSALATIO0N A LIWAA)
SOALATIO0ON K 14909
SSANTIO0N A (113450
SSALASTO0M O 1099
£0T068LIGHE Eamwmmsm«%mmzm
0w
W W Juedl
WD W J1INe00
AR 13(3T S Y S 1))
YO0 I dIHK00
DIATHO90: W oWl
06809%%¢1068 L93300EYEHETTOE
i 0 6
1 !
A

TR0 TS QRO TRTANESHOAS A

TR TS N TR IS ESEUAS L0

SRR LTTY TSRO TR TS QS Lo

LS ASLTS L OHARL3SSHAL IR

PELT0BRLISHEORYTTOGRLISTELTORRLS
f ) L

D8N A03d0T8S TITIAQSOSOS NS AN

JANL¥A03d0TSS TLALRAIASSDS RS AD

ORRIYIAA0TSS T121R0I89595 4540

JRAI¥A0340T5S T LTLAQLSDSS RSN

QARI¥AQT0TTNS ILTSA0IASAS95AN5dD

BLISHETTOOBLOSHETTORBLISHELTLRL
§ L g

DINNINN VT jeeomadiw TR TALEDSYROSTHISONSONTOOnsBTONE cnag g T
DN QNI DAIOROGNDMM  TRMRY  LALIOSWRDSTHISODSDATOOOSONTOMD  waf'f 1T
DMSTOEALOSH  SIA  MAMFIONOAWOMM  ISWGAQY  SALDSWWOSTHISORAONTOROSEATOAT  IITung
LD a0 Juechouw MR LALISROSTUSTSHTROOOTO €6 71
CHETTORBLOGPEORTIC  68L9GHETTORBLY  OWSHECT  ORBLOSHETTOGBLOSHETIOGRLICHETT
) g f z 1
AL R JNYN
SFONIND3S I3V ONIAY NIYHO AMY3H AQOFILNY
NS AITHEVOEOON  NUNSIO  OSW OLLLAWOOASWSTSSASOWOIT  EMECE T
SYTMSIA  NITDIMOGHO0R  NUASIC  OSW QILAMGOASSTSSASONOID  THC'E 1T
WOWST  AUITAERAIDM WG 0SY) LIAMODASESISSdSOukOIe In
SIS AITTIOWRGNOM  NUSSIQ SO DULsoaswsTSSaSOml T
TSI RITDIAIOGONODRM  WUONSIC 0 OSTIMMOOIISSTSSLIOEDIC (6 1T
JGREZID  GBLOGHETIOGELS  BECTOGBANDGNLSCH  ETIOGBLOSHETIOGRLISHEL
¢ i { [ 1
AL [0 YN

S3ON3ND3S Q1Y ONIAY NIVHO LHOI AJORILNY

e



U.S. Patent Feb. 16, 2016 Sheet 11 of 29 US 9,260,521 B2

Figure 9

a)

L1 9.3 scFv

OICMTQTTSSLSAFLGDRVTISCRASODISNYLNWYQQOKPDGTVKLLIYYTSRLHSGVPSRFSGSGSGTDYSLTY
SNLEQEDFATYFCOQGNTLPWT FGGGTKLEIKRTSGPECDGCKGGPGKGPCGECTKGTGPGGOVOLOOPGAELVKS
GASVNLSCE&SGZIFIRYWMLWVRQRPGHGLEWVGEINPRNDRTNYNEKFKTKATLT!DESSST&YMQLTSLTSE

DSAVYFPCALGGGYRMDYWGQGTSVTVSS
b}

L1_9.3Hu
DIOMTQSPSSLSASVGDRVTITCRASQODISNYLNWYQQKPGKAPKLLI YYTSRLHSGYPSRFSGSGSGTDYTLTI
SSLOFEDFATYFCQUGNTLPWTFGGGTKLE I KRTSGPGDGGKGGPCKGPGGEGTKG TGPGGEVQLVOSGGELVOS
GGSLRLSCRASGYTFTRYWMLWVRQRPGHGLEWVGEINPRNDRTNYNEKFKTRETISYDRSKSTAY LOMDSLRAL
DTAVYFCALGGGYAMDYWGQGTLYTVSS

c)

L1 _9.3Hu3
DIQMTQSFSSLSASVGORVTITCRASQDISNY LNWYQUKPGKAPKLLIY Y TSRLHSGVPSRFSGSGSGTDY VLTI
SSLQPEDFATYFCQQGNTLPWTFGGGTKLEIKRTSGPGDGGKGGPGKGPGGEGTKGTGPGGEVQLVQSGGGLVQS
GGSLRLSCBASGXTFERYWMLWVRQRPGKGLEWEAEINPRNDRTNYNEKFKTRFTIS!DBSKNTLYLOMDSLRAE
DTAVYFCALGGGYAMDYWGQGTLVTVSS -
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L1-9.3 murine single chain antibody
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GGATATTAGC ARCTATCTGA
CCTATAATCG TTGATAGACT
+ K L L I ¥y
TGAARCTGCT GATTTATTAT
ACTTTGACGR CTARATAATA
A F 5 G s G 5
CGTTTTAGCG GCAGCGGTAG
GCAARAATCGC CGTCGCCATC
L E Q@ E D F A
CCTGGAACAG GAAGATTTTG
GGACCTTGTC CTTCTAARRC
- P W T F 6 G
TGCCGTGGAC CTTTGGCGGT
ACGGCACCTG GAAALCGCCA
-G P G D G G K
GGTCCGGGCG ATGGCGGTAA
CCAGGCCCGE TACCGCCRTT
S

T A A A G L
CTACGGCAGC CGCTGGATTG TTATTACTCG
GATGCCGTCG GCGACCTARC AATAATGAGC

o I Q0 M T @ T T 5 §
GATATTCAGA TGACCCAGAC CACGAGCAGC
CTATAAGTCT ACTGGGTCTG GTGCTCGTCG

R v T I 5 C R A S Q
TCGTGTGACC ATTAGCTGCC GTGCGAGCCA
AGCACACTGG TAATCGACGG CACGCTCGGT

W Yy Q Q K ¢ D G T V
ACTGGTARTCA GCAGARAACCG GATGGCACCG
TGACCARTAGT CGTCTTTGGC CTACCGTGGC

T § R L H 5 6 v P §
ACCAGCCGTC TGCATAGCGG TGTGCCGAGC
TGGTCGGCAG ACGTATCGCC ACACGGCTCG

G T D ¥ 5 L T I § N
CGGCACCGAT TATAGCCTGA CCATTTCTAA
GCCGTGGCTA ATATCGGACT GGTAAAGATT
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GCTGGATAAR AACGGTCGTC

G T K L £ 1 K
GGCACCARAC TGGAAATTRA
CCGTGGTTTG ACCTTTAATT TGCATGATCA

G G P G K G P G G E
AGGCGGTCCG GGCARAGGTC CGGGTGGCGA
TCCGCCAGGC CCGTTTCCAG GCCCACCGCT
mal

GGCARCACGC
CCGTTGTGCG
R T §
ACGTACTAGT

“mal

A

-G T K G T &G P
AGGCACCARA GGCACTGGGC
TCCOGTGGTTT CCGTGACCLG

- A E L v K 5

GTGCGGARCT GGTGAARARGC
CACGCCTTGA CCACTTTTCG
s 6 Y T F T R
AGCGGCTATA CCTTTACCCG
TCGCCGATAT GGAAATGGGC

+ G H G L E W Vv
GGGCCACGGC CTGGAATGGG
CCCGGTGCCG GACCTTACCC
N Y N E K F
CCAACTATAA CGAAARATTC
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5 5§ 5 T A Y M
AGCAGCAGCA CCGCGTATAT
TCGTCGTCGT GGCGCATATA
BssHIX

AV Y ¥ C A L
CGCCGTGTAT TTCTGLGCGC
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Q6T s v T
GCCAGGGCAC CAGCGTTACC
CGGTCCCGTG GTCGCAATGG
$ V F I FE P P
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5 vV v C L L N

val Pscl
G G 0 v Q L

CCGGGGGTCA GGTTCAGLTG
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TTTTGGTTTC GCTGGGACTG GCACCTAGCA
Q L T 5 L T S E D 5
GCAGCTGACG AGCCTGACCT CTGAAGATAG
CGTCGACTGC TCGGACTGGA GACTTCTATC

CAGCAGCCGE
GTCGTCGGCC
C R A
CTGTCGTGCG
GACAGCACGC

G G G
TGGGCGCTGG
ACCCGCCACC

Y A M
CTATGCGATG GATTATTGGG
GATACGCTAC CTAATAACCC

Notl
vV § 5 6 G A A A A P
GTGAGCAGCG GCGGTGLCGGC CGCTGCACCA
CACTCGTCGC CGCCACGCCG GCGACGTGGT

S D E Q L K §
ATCTGATGAG CAGTTGAAART CTGGAACTGC
TAGACTACTC GTCAACTTTA GACCTTGARCG
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L L L A -
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¢ 0o p G-
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CTCTGTTGTG TGCCTGCTGA ATARACTTCTA
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TCCCAGAGAG GCCAAAGTAC
AGGGTCTCTC CGGTTTICATG
N § Q E § vV
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Figure 10 a) cont.

%51  AGTGGARAGGT GGATARCGCC CTCCAATCGG GTAACTCCCA GGAGAGTGTC
TCACCTTCCA CCTATTGCGG GAGGTTAGCC CATTGAGGGT CCTCTCACAG

T E QD § K D 5 T X $ L § § T L T -
L1001 ACAGAGCAGG ACAGCAAGGA CAGCACCTAC AGUCTCAGCA GLACCCTGAC
TGTCTCGTCC TGCTCGTTCCT GTCGTGGATG TCGGAGTCGT CGTGGGACTG
L § K A D Y E K H K VvV Y A cC BE V T -
1051 GCTGAGCAAA GCUAGACTACG AGAAACACAA AGTCTACGCC TGCGAAGTCA
CGACTCGTTT CGTCTGATGC TCTTTGTGTT TCAGATGCGG ACGCTTCAGT
c K Q0 G L 8 5 PV T K s F M R G E
1102 CCCATCAGGG CCTGAGTTCG CCCGTCACRA AGAGCTTCAR CCGCGGAGAG
GGGTAGTCCC GGACTCAAGC GGGCAGTGTT TCTCGAAGTT GGCGCLTCTC
S H H H H H H R
1151 TCACACCACC ACCACCACCA CTAGTAAT
AGTGTGGTGG TGGTGGTGGT GATCATTA
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Figure 10

b)

L1-9.3Hu humanized single chain antibody
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L 5 A § vV 6 D R VvV T I T C R A S Q
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GACTCGCGCT CGCACCCACT AGCACACTGG TRATGGACGG CACGCTCGGT
- D I 5 N Y L N Y Q g K P
GGATATTAGC RACTATUTGA ACTGGTATCA GCAGAAACCG GGCAAAGCGE
CCTATAATCG TTGATAGACT TGACCATAGT CGTCTYTTGGL CCGTTTCGLG
K L L I Y ¥ T § R L H 5§ G v p 8

CGAAACTGCT GATTTATTAT ACCAGUCGTC TGCATAGCGG TGTGUCGRGC
GCTTTGACGA CTAAATAATA TGGTCGGCAG ACGTATCGCC ACACGGCTCG
R F 5 G 5 G § G T D Y T F T ! 8 8§
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L Q P E D F A
CCTGCAGCCG GAAGATTTTG
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« P W T F G G
TGCCGTGGAC CTTTGGCGGT
ACGGCARCCTCG GARACCTGCCA

G P G D G G K
GGTCCGGGCG ATGGCGGTAA
CCAGGCLCGEL TACCGCCATT

T Y F c 0 Q G N T L
CGACCTATTT TTGCCAGCAG GGCARCALGC
GCTGGATARA AACGGTCGTC CCGTTGTGCG
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GGCACCAAAC TGGAAATTAA ACGTACTAGT
CCGTGGTTTG ACCTTTAATT TGCATGATCA
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TCCGCCAGGE CCGTTTCCAG GCCCACCGCT
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G T K G T G P

AGGCACCAAA GGCACTGGGC

TCCGTGGTTT CCGTGACCCG
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GCGGTGGTCT GGTTCAGAGC
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s G Y T F T R

AGCGGCTATA CCTTCACCCG
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Figure 10 b) comt.
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AGACAGAAGT AGARAGGGCGG TAGACTACTC GTCARLCTTTAR GACCTTGACG

5 vV v C L L N H F Y

P R E

A K VvV Q-

CTCTGTTGTG TGCCTGCTGA ATAACTTCTA TCCCAGAGAG GCCAAAGTAC
GAGACRACAC ACGGACGACT TATTGAAGAT AGGGTCTCTC CGGTTTCATG

© W KV D N A L 0 8§ 6

N S Q

E § V

AGTGGAAGGT GGATAACGCC CTCCAATCGG GTAACTCCCA GGAGAGTGTC
CATTGAGGGT CCTCTCRACAG

TCRCCTTCCA CCTATTGCGG GAGGTTAGCC
T E Q D S K D s T Y
ACPRGAGCAGG ACAGCAAGGA CRGCRCCTAC
TGTCTCGTCC TETCGTTCCT GTCGTGGATG
L § X A D Y E K H K
GCTGAGCARA GCAGACTACG AGAAACACAA
CGACTCGTTT COTCTGATGC TCTTTGTGTT

H ¢ G L s 3 PV T K

s L 5 8

T L T-

AGCCTCAGCR GCACCCTGAC
TCGGAGTCGT CGTGGGACTG

vV Y R

cC B VvV T

AGTCTACGCC TGCGAARGTCA
TCAGATGCGG ACGCTTCALT

§ F N

R G E

CCCATCRGGG CCTGAGTTCG CCCGTCACRA PGAGCTTCAA CCGLGGAGAG
GGGTRETCCC GGACTCARGC GGGCAGTGTT TCTCGAAGTT GGCGCCTCTC

S H H H H H H o
TCRCACCACC ACCACCACCA CTAGTAATT
AGTGTGGTGE TGGTGGTGGT GATCATTAA
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Figure 10

t)
11-9.3Hu3 humanized single chain antibody

NeleX
M K Y L L P T A A A G L L L L A
I ACATATGAAR TACCTATTGC CTACGGCAGC CGCTGGATTG TTATTACTCG
TGTATACTTT ATGGATAMCG GATGCCGTCG GCGACCTARC AATAATGAGC
S£al
Neol Aval
« A QP A M A DI QM T Q § P 5 5
5) CGGCCCAGCC GGCCATGGCC GATATTCAGA TGACCCAGAG CCCGAGCAGC
GCCGGGTCGE CCGGTACCGGE CTATAAGTCT ACTGGGTCTC GGGCTCGTCG
L § A § v &6 D R V T I T C R A 8 Q-
101 CTGAGCGCGA GCGTGGGTGA TCGTGTGACC ATTACCTGCC GTGCGAGCCA
GACTCGCGET CGCACCCACT RGCACACTGG TAATGGACGG CACGCTCGGT
b I § N Y L M T Y Q Q X P G X A P
151 GGATATTAGC ARACTATCTGA ACTGGTATCA GCAGAAACCG GGCAARGCGC
CCTATAATCG TTGATAGACT TGACCATAGT CGTCTTTGGC CCGTTTCGCG
K L L I Y Y T § R L H $§ G v P §
201 CGAAACTGCT GATTTATTAT ACCAGCCGTC TGCATAGCGG TGTGCCGAGC
GCTTTGACGA CTARATAATA TGGTCGGCAG ACGTATCGCC ACACGGCTCG
R F 8§ G 5 6 § G T D Y T L T I 5 5°
51 CGTTTTAGCG GCAGCGGTAG CGGCACCGAT TATACCCTGA CCATTAGCAG
GCARARTCGC CGTCGCCATC GCCGTGGCTA ATATGGGACT GGTARTCGTC
Pstl
L g P E D F A T Y F cC Q0 Q G n T L
101  CCTGCAGCCG GAAGATTTTG CGRCCTATTT TTGCCAGCAG GGCAACACGC
GGACGTCGGE CTTCTAAAAC GCTGGATAAR RAACGGTCGTC CCGTTGTGCG
. g W T F G G G T K L E I K R T §
351 TGCCGTGGAC CTTTGGCGGT GGCACCAARC TGGAARTTAA ACGTACTAGT
BCGGCACCTG GAAACCGCCE COGTGGTTTG ACCTTTAATT TGCATGATCA
G P G D G & K G G P G K G P G G E
401 GGTCCGGGCG ATGGCGGTAA AGGCGGTCCG GGCARAGGTC CGGGTGGCGA
CCAGGLCCCGE TRCCGCGATT TCCGCCAGGC CCGTTTCCAG GCCCACCGCT
smal
xmal
Aval
«+G T K G T G P G G E v Q L vV Q@ 8 &
451 AGGCACCABA GGCACTGGGC CCGGGGGTGA AGTTCAGCTG GTGCAGAGLG
TCCGTGGTTT CCGTGACCCG GGCCCCCRCT TCAAGTCGAC CACGTCTCGC
G G L vV Q@ 5 G 6 S5 L R L 5 C R A
561 GCGGTGGTCT GGTTCAGAGC GGTGGCAGCC TGCGTCTGAG CTGTCGTGLG
CGCCACCAGA CCAAGTCTCG CCACCGTCGG ACGCAGACTC GACAGCACGC
5 6 Y T F T R Y W M L W V R Q R P ¢
a5)]  AGCGGCTATA CCTTTACCOG TTATTGGATG CTGTGGGTGC GTCAGCGTCC
TCGCCGATAT GGAAATGGGC AATAACCTAC GRCACCCRCG CAGTCGCAGG
-G K G L E W V¥ A E 1 R P R H D R T
601 GGGTAAAGGC CTGGAATGGG TGGCGGAARAT TRATCCGCGT AACGATCGTA
CCCATTTCCG GACCTTACEC ACCGCCTTTA ATTAGGCGCA TTGCTAGCAT
- ¥ Y N £ K F K T R F T I § v b R
€51 CCAARCTATAA CGAMARATTT AAARCCCGCT TCACCATTAG CGTGGATCGT
GGTTGATATT GCTTTTTAAR TTTTGGGCGA AGTGGTAATC GCACCTAGCA
gstl
S K N T L ¥ L Q M D 5 L R A € D T -
701 AGCAAAAACA CCCTGTATCT GCAGATGGAT AGCCTGCGTG CGGRAGATAC
TCGTTTTTGT GGGACATAGA CGTCTRCCTA TCGGACGCAC GCCTTCTATC
BasHll
A VY F C A L G G 6 Y A M D Y W G
151 CGCGGTGTAT TTTTGCGCGC TGGGUGGTGG CTATGCGATG GATTATTGGG
GCGCCACATA AARAACGCGCG ACCCGCCACC GATACGCTAC CTAATRACCC
Notl
- QG T L v T Yy § 5§ G G A A A AR P
01 GCCAGGGCAC CCTGGTTACL GTGAGCAGCG GCGGTGCGGL CGCTGCRCCA
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CGGTCCCGTG GGACCAATGG CACTCGTCGE CGCCACGUCG GCGACGTGGT

S v F
TCTGTCTTCA
AGACAGARGT
5 VvV
CTCTGTTGTG
GAGACRACAC
+ W KV
AGTGGAAGGT
TCACCTTCCA

T E G D
ACAGAGLAGG
TGTCTCGTCC

L § K
GCTGAGCAMA
CGACTCGTTT

¥ Q G
CCCATCAGLG
GGGTRGTCCL

S H R R
TCACALCACT
AGTGTGGTGG

1 F P P S b E Q L K
TCTTCCCGCC ATCTGATGAG CAGTTGARRT
AGAAGGGCGG TAGACTACTC GTCRACTTTA
C L L B N F Y P R E
TGCCTGCTGA ATAACTTCTA TCCCAGAGAG
ACGGACGACT TATTGAAGAT AGGGTCTCTC
D ¥ A L 0 5 G N 5 0@
GGATARCGCC CTCCAATCGG GTAACTCCCA
CCTATTGCGG GAGGTTAGLC CATTGAGGGT
S K D 5 T Y 5 L §
ACAGCAAGGA CAGCACCTAC AGCCTCARGCA
TGTCGTTCCT GTCGTGGATG TCGGAGTCGT
A D Y E £ R K v Y A
GCAGACTREG AGAAACACAR AGTCTACGLU
CGTCTGATGL TCTTTGTGTT TCAGATGCGG
L § s P VvV T K S F RN
CCTGAGTTCG CCCGTCACAA AGAGCTTCAA
GGACTCAAGC GGGCAGTGTT TCTCGAAGTT
H H H .
ACCACCACCA CTAGTAATT
TGGTGGTGGT GATCATTAA

s G T h
CTGGAACTGC
GACCTTGACG
A K V Q-
GCCAAAGTAC
CGGTTTCATG
E § V
GGAGAGTGTC
CCTCTCACAG
T LT
GCACCCTGAC
CGTGGGACTG
C E v T
TGCGAAGTCA
ACGCTTCAGT
R G E
CCGCGGAGAG
GGCGCLTCTC
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Figure 11
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Figure 12

a)

GAAGAGTTAGCCTTGCAGCTGTGCTCAGCCCTAAATAGTTCCCAAAAATTTGCATGCTCTCACTTC
CTATGTTTGGGTACTTTTTCATATACCAGTCAGATTGTGAGCCATTGTAATTGAAGT CAAGACTCA
GCCTGGACATGATGTCCTCTGCTCAGTTCCTTGGTCTCCTGTTGCTCTGTCTTCAAGGTAAAAGT
TAGTACAATGGGAATTTTGCTGTTGCACAGTGATTCTTGTTGACTGGAATTTTGGAGGGGTCCTTT
CTTTTCCTGCTTAACTCTGTGGGTATTTATTGTGTCTCCACTCCTAGGTACCAGATGTGATATCCA
GATGACACAGACTACATCCTCCCTGTCTGCCTITCTGGGAGACAGAGTCACCATCAGTTGCAG
GGCAAGTCAGGAGATTAGCAATTAITTAAACTGGTATCAGCAGAAACCAGATGGAACTGTTAAA
CTCCTTATCTATIAGAGATCAAGATTACACTCAGGAGTCCCCTCAAGGTTCAGTGGCAGTGGGT
CTGGAACAGATTATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATTTTGCCAGTTACTTTTGC
CAACAGGGTAATACGCTTCCGTGGACATTCGGTGGAGGCACCAAGCTGGAAATCAAACGTAAA
TAGAATCCAAAGTCTCTTTCTTCCGTTGTCTATGTCTGTGGCTTCTATGTCTACAAATGATGTAT

b)

TTCAGCATCCTGATTCCTGACCCAGGTGTCCCTTCTTCTCCAGCAGGAGTAGGTGCTCATCTAAT
ATGTATCCTGCTCATGAATATGCAAATCCTCTGAATCTACATGGTAAATGTAGGTTTGTCTATATCA
CACACAGAAAAACATGAGATCACAGTTCTCTCTACAGTTACTGAACACACAGGACCTCACCATGG
GATGGAGCTATATCATCCTCTTTTTGGTAGCAACAGCTACAGGTAAGGGGCTCACAGTAGAAGG
CTTGAGGTCTEGCCATATACATGGGTGACAGTGACATCCACTTTGCCTTTCTTTCCACAGATGTC
CACTCCCAGGTCCAACTGCAGCAGCCTGGGGCTGAACTGGTGAAGTCTGGGGCTTICAGTGAAL
CTGTCCTGCAGGGCTTICTGGRTACAGGTTCACCAGATACTGGATGCTCTGGGTGAGGCAGAGE
CCTGGACATGGCCTTGAGTGGGTTGGAGAGATTAATCCTCGCAACGATCGTACTAATTACAATG
AGAAATTCAAGACCAAGGCCACACTGACTGTAGACCGATCCTCCAGCACAGCCTACATGCAAC
TCACCAGCCTGACATCTGAGGACTCTGCGGTCTATTTCTGTGCCCTGGGGGGGGGCTATGCTAT
GGACTATTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCAGGTAAGAATGGCCTCTCCAGGTCT
TAATTTTTAACCTTITGTTATGGAGTTTTCTGAGCATTGCAGACTAATCTTGGATATTITGTCCCTGAG
GGAGCCGGCTGAGAGAAGTTGGGAAATAAACTCGTCTAGGGATCTCAGAGCCTTTAGGACAGATT
A
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Figure 13
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Figure 14
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Figure 16
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| AR i s P R, 2 ; 2
A) Collecting ducts of a L1-9.3-treated rabbit, | B) Collecting ducts of a L1-9.3-treated rabbit,
stained with anti-mouse antibody stained with anti-mouse antibody

ampilfication system CSA canventional ABC method

. . y . L T ot e e it

€C) Collecting ducts of a PBS-treated control | D) Collecting ducts of a PBS-treated control
rabbit, stained with anti-mouse antibody rabbit, stained with L1-9.3 and anti-mouse
Negative control (amplification system CSA ) antibody

amplification system CSA
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Figure 21 A
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Figure 22 A
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1
TREATMENT OF TUMORS USING SPECIFIC
ANTI-L1 ANTIBODY

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/367,178, filed Feb. 6, 2012, now U.S. Pat. No.
8,580,258, which is a divisional of U.S. patent application
Ser. No. 12/139,006, filed Jun. 13, 2008, now U.S. Pat. No.
8,138,313, which application claims benefit of U.S. provi-
sional application Ser. No. 60/944,359 filed Jun. 15, 2007.
U.S. patent application Ser. Nos. 13/367,178 and 12/139,006
and U.S. provisional application Ser. No. 60/944,359 are
incorporated herein by reference in their entireties.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted electronically in ASCII format and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Dec. 27, 2013, is named 8167-108DVC_S-
L.txt and is 51,219 bytes in size.

The present invention relates to the treatment of tumors by
the use of a specific anti-L.1 antibody.

The standard treatment of advanced cancer is often chemo-
therapy or radiotherapy. However, despite initial response to
therapy, it is often observed that different carcinomas acquire
resistance to chemotherapeutic drugs or radiotherapy leading
to tumor recurrence and frequent death of the patients. Often,
it is then decided to switch to another chemotherapeutic drug
or to higher dosages. However, often no improvement of the
clinical situation is observed.

L1 is a type I membrane glycoprotein of 200 to 230 kDa
structurally belonging to the Ig superfamily (Moos M, Tacke
R, Scherer H, Teplow D, Fruh K, Schachner M. Neural adhe-
sion molecule L1 as a member of the immunoglobulin super-
family with binding domains similar to fibronectin. Nature
1988; 334:701-3). L1 plays a crucial role in axon guidance
and cell migration in developing nervous system (Hortsch M.
Structural and functional evolution of the L1 family: are four
adhesion molecules better than one? Mol Cell Neurosci 2000,
15:1-10, Schachner M. Neural recognition molecules and
synaptic plasticity. Curr Opin Cell Biol 1997; 9:627-34).
Recent studies have also implicated 1.1 expression in the
progression of human carcinomas. [.1 expression was found
on different tumors including lung cancer (Katayama M,
Iwamatsu A, Masutani H, Furuke K, Takeda K, Wada H, et al.
Expression of neural cell adhesion molecule L1 in human
lung cancer cell lines. Cell Struct Funct 1997; 22:511-6),
gliomas (Senner V, Kismann E, Puttmann S, Hoess N, Baur I,
Paulus W. L1 expressed by glioma cells promotes adhesion
but not migration. Glia 2002; 38:146-54), melanomas (Thies
A, Schachner M, Moll I, Berger J, Schulze H J, Brunner G, et
al. Overexpression of the cell adhesion molecule L1 is asso-
ciated with metastasis in cutaneous malignant melanoma. Eur
J Cancer 2002; 38:1708-1, Fogel M, Mechtersheimer S,
Huszar M, Smirnov A, Abu D A, Tilgen W, et al. [.1 adhesion
molecule (CD 171) in development and progression of human
malignant melanoma. Cancer Lett 2003; 189:237-47), renal
carcinoma (Meli M L, Carrel F, Waibel R, Amstutz H, Cromp-
ton N, Jaussi R, Moch H, Schubiger P A, Novak-Hofer 1.
Anti-neuroblastoma antibody chCE7 binds to an isoform of
L1-CAM present in renal carcinoma cells. Int J Cancer, 1999;
83:401-408, AlloryY, MatsuokaY, Bazille C, Christensen El,
Ronco P, Debiec H. The L1 cell adhesion molecule is induced
in renal cancer cells and correlates with metastasis in clear
cell carcinomas. Clin Cancer Res 2005; 11:1190-7) and colon
carcinoma (Gavert N, Conacci-Sorrell M, Gast D, Schneider
A, Altevogt P, Brabletz T, et al. L1, a novel target of beta-
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catenin signaling, transforms cells and is expressed at the
invasive front of colon cancers. J Cell Biol 2005; 168:633-
42). Furthermore, it is known in the art that [.1 is overex-
pressed in ovarian and endometrial carcinomas in a stage-
dependent manner (Fogel M, Gutwein P, Mechtersheimer S,
Riedle S, Stoeck A, Smirnov A, et al. L1 expression as a
predictor of progression and survival in patients with uterine
and ovarian carcinomas. Lancet 2003; 362:869-75).

In the art, it has been suggested to use anti-L.1 antibodies
for the treatment of ovarian and endometrial tumors (cf. WO
02/04952, WO 06/013051 and Arlt M J, Novak-Hofer I, Gast
D, Gschwend V, Moldenhauer G, Grunberg J, et al. Efficient
inhibition of intra-peritoneal tumor growth and dissemination
of human ovarian carcinoma cells in nude mice by anti-[.1-
cell adhesion molecule monoclonal antibody treatment. Can-
cer Res 2006; 66:936-43). In the art, various anti-LL1 antibod-
ies are known (e.g. mAb 14.10: Huszar M, Moldenhauer G,
Gschwend V, Ben-Arie A, Altevogt P, Fogel M: Expression
profile analysis in multiple human tumors identifies L1
(CD171) as amolecular marker for differential diagnosis and
targeted therapy. Hum Pathol 37:1000-1008, 2006, mab
chCE7: Meli M L, Carrel F, Waibel R, Amstutz H, Crompton
N, Jaussi R, Moch H, Schubiger P A, Novak-Hofer I: Anti-
neuroblastoma antibody chCE7 binds to an isoform of
L1-CAM present in renal carcinoma cells. /nt J Cancer
83:401-408, 1999, mAb UJ127.11: Patel K, Kiely F, Phimis-
ter E, Melino G, Rathjen F, Kerashead J T: The 200/220 kDa
antigen recognized by monoclonal antibody (MADb)
UJ127.11 on neural tissues and tumors is the human L1
adhesion molecule. Hybridoma 10:481-491, 1991, mAb
5G3: Wolff I M, Frank R, Mujoo K, Spiro R C, ReisfeldR A,
Rathjen F G: A human brain glycoprotein related to the mouse
cell adhesion molecule L1. J Biol Chem 263:11943-11947,
1988). Furthermore, in Sebens Miielerkoster et al., Onco-
gene. 2007 Apr. 26; 26(19):2759-68, Epub 2006 Nov. 6, it has
been suggested to use anti-[.1 antibodies for sensitizing
tumor cells for the treatment with a chemotherapeutic drug or
with radiotherapy.

There is always a need for improved anti-tumor agents.

The present invention relates in one aspect to an anti-1.1
monoclonal antibody which is capable of binding to the same
L1 epitope recognized by the monoclonal antibody 9.3, pro-
duced by the hybridoma cell deposited under DSMZ
ACC2841.

In the context of the present invention, it has been surpris-
ingly found that the monoclonal antibody 9.3, produced by
the hybridoma cell deposited under DSMZ ACC2841, has
improved anti-tumor capacities (see examples). Especially,
the monoclonal antibody 9.3 has the best ability to inhibit
tumor growth and invasion of tumor cells of all antibodies
tested. Furthermore, the monoclonal antibody 9.3 seems to
abolish chemoresistance to a greater extend than the antibody
11A tested in WO 2008/046529 (see example 13).

Monoclonal antibodies and the production of monoclonal
antibodies belongs to the state of the art and is also described
in the references cited in the Materials and Methods section of
the examples. In general, monoclonal antibodies can, for
example, be prepared in accordance with the known method
of Winter & Milstein (Winter, G. & Milstein, C. (1991)
Nature, 349, 293-299). An alternative to preparing mono-
clonal antibody-secreting hybridomas, a monoclonal anti-
body directed against a polypeptide of the invention can be
identified and isolated by screening a recombinant combina-
torial immunoglobulin library (e.g., an antibody phage dis-
play library) with the polypeptide of interest. Kits for gener-
ating and screening phage display libraries are commercially
available (e.g., the Pharmacia Recombinant Phage Antibody
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System, Catalog No. 27-9400-01; and the Stratagene Sur-
fZAP Phage Display Kit, Catalog No. 240612). Additionally,
examples of methods and reagents particularly amenable for
use in generating and screening antibody display library can
be found in, for example, U.S. Pat. No. 5,223,409; WO
92/18619; WO 91/17271; WO 92/20791; WO 92/15679; WO
93/01288; WO 92/01047; WO 92/09690; WO 90/02809;
Fuchs et al., 1991, Bio/Technology 9:1370-1372; Hay et al.,
1992, Hum. Antibod. Hybridomas 3:81-85; Huse et al., 1989,
Science 246:1275-1281; Griffiths et al., 1993, EMBO 1.
12:725-734.

Since the effect of an antibody is mediated by its capacity
to bind a specific epitope, the invention relates to all mono-
clonal antibodies recognizing the same epitope as the anti-
body 9.3. Methods for determining the epitope of a given
antibody are known in the art and include the preparation of
synthetic linear peptides of a given region of interest and the
subsequent testing whether the antibody binds to said pep-
tides (see Epitope Mapping, A practical approach, Oxford
University Press 2001, Editors: Olwyn Westwood and Frank
Hay). Alternatively, different recombinant proteins covering
the region of interest can be produced and tested for the
binding of the antibody (Oleszewski, M., Gutwein, P., von der
Lieth, W., Rauch, U., Altevogt, P. Characterization of the
L1-neurocan binding site. Implications for [.1-I.1 homophilic
binding. J. Biol. Chem. 275: 34478-34485 (2000).)

Furthermore, once a specific epitope of a monoclonal anti-
body is known, it is within the skill of the person skilled in the
art to identify or prepare other antibodies, especially mono-
clonal antibodies, or binding molecules as defined below
which bind to the same epitope. For example, it is possible to
use the peptides or proteins described above in the context of
the epitope mapping also for the identification or production
of said antibodies or binding molecules.

As it can be taken from the examples, the epitope of the
antibody 9.3 is with the first immunoglobulin-like domain of
L1. Therefore also the epitope of the monoclonal antibody of
the invention is preferably within the first immunoglobulin-
like domain of L1.

In another aspect, the invention relates to an anti-[.1 mono-
clonal antibody, having the same capacity to inhibit tumor
growth as the monoclonal antibody 9.3, produced by the
hybridoma cell deposited under DSMZ ACC2841. This
capacity can be tested by using the same tumor growth assay
as described in the Example 1, section 1.3.9. According to the
invention, “the same capacity” means that the monoclonal
antibody has a tumor growth inhibiting capacity which does
not differ more than 5% from the tumor growth inhibiting
capacity of the monoclonal antibody 9.3.

Preferably, this antibody of the invention also inhibits [.1
dimerization, as it has been shown for the antibody 5G3 (see
above).

In another aspect, the invention relates to an anti-[.1 mono-
clonal antibody, characterized in that at least one of its
complementarity determining regions (CDRs)

a) has one of the following sequences RASQDISNYLN
(SR) ID NO: 1), YISRLHS (SEQ ID NO: 2),
QQGNTLPWT (SEQ ID NO: 3), RYWML (SEQ ID
NO: 4), EINPRNDRTNYNEKFKT (SEQ IDNO: 5), or
GGGYAMDY (SEQ ID NO: 6) or

b) has a sequence which, in comparison to the sequences
mentioned under a) has at least one conservative amino
acid exchange.

The above mentioned sequences show the CDRs of the
monoclonal antibody 9.3 determined according to the method
of' Kabat (see Example 2). Such a monoclonal antibody of the
invention can, e.g. be produced by CDR grafting or by recom-
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binant production of the antibody. Such methods are known
in the art (see e.g. Queen, U.S. Pat. No. 5,585,089 and Winter,
U.S. Pat. No. 5,225,539, Cabilly U.S. Pat. No. 4,816,567).

In another aspect, the inventions also relates to an anti-1.1
monoclonal antibody, characterized in that at least one of its
complementarity determining regions (CDRs)

a) has one of the following sequences QDISNY (SEQ ID
NO: 7), YTS, QQGNTLPWT (SEQ ID NO: 8), GYT-
FTRYW (SEQ ID NO: 9), INPRNDRT (SEQ ID NO:
10), or ALGGGYAMDY (SEQ ID NO: 11) or

b) has a sequence which, in comparison to the sequences
mentioned under a) has at least
one conservative amino acid exchange.

These sequences show again the CDRs of the monoclonal
antibody 9.3 (see FIG. 12), but the CDRs have been deter-
mined using another method known in the art, namely accord-
ing to the IMGT® method from the international ImMuno-
GeneTics information system®.

In an especially preferred aspect, the invention relates to a
monoclonal antibody, produced by the hybridoma cell depos-
ited under DSMZ ACC2841. This hybridoma cell has been
deposited with the Deutsche Sammlung fiir Mikroorganis-
men and Zellen on Apr. 25, 2007 under the Budapest Treaty.

In another aspect, the invention relates to a humanized
antibody based on the monoclonal antibody of the invention
as described above.

Humanized antibodies are antibody molecules from non-
human species having one or more complementarily deter-
mining regions (CDRs) from the non-human species and a
framework region (FR) from a human immunoglobulin mol-
ecule (See, e.g., Queen, U.S. Pat. No. 5,585,089 and Winter,
U.S. Pat. No. 5,225,539.) Such chimeric and humanized
monoclonal antibodies can be produced by recombinant
DNA techniques known in the art.

In general, in order to obtain a humanised antibody, nucleic
acid sequences encoding human variable heavy chains and
variable light chains may be altered by replacing one or more
CDR sequences of the human (acceptor) sequence by
sequence encoding the respective CDR in the mouse antibody
sequence (donor sequence). The human acceptor sequence
may comprise FR derived from different genes.

In a preferred embodiment, the humanized antibody of the
invention has at least one non-human CDR and human frame-
work region (FR) residues.

Sequences encoding full length antibodies can be subse-
quently obtained by joining the rendered variable heavy and
variable light chain sequences to human constant heavy chain
and constant light chain regions. Preferred human constant
light chain sequences include kappa and lambda constant
light chain sequences. Preferred human constant heavy chain
sequences include 1gG1, IgG2 and sequences encoding IgG1
mutants which have rendered immune-stimulating proper-
ties. Such mutants may have a reduced ability to activate
complement and/or antibody dependent cellular cytotoxicity
and are described in U.S. Pat. No. 5,624,821; WO 99/58572,
U.S. Pat. No. 6,737,056. An especially preferred constant
heavy chain is an IgG1 comprising the substitutions E233P,
1234V, L235A, A327G, A3308S, P331S and a deletion of
residue 236.

In another embodiment, the full length antibody comprises
an IgA, IgD, IgE, IgM, IgY or IgW sequence.

Suitable human donor sequences can be determined by
sequence comparison of the peptide sequences encoded by
the mouse donor sequences to a group of human sequences,
preferably to sequences encoded by human germ line
immuno globulin genes or mature antibody genes. A human
sequence with a high sequence homology, preferably with the
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highest homology determined may serve as the acceptor
sequence to for the humanization process.
In addition to the exchange of human CDRs for mouse
CDRs, further manipulations in the human donor sequence
may be carried out to obtain a sequence encoding a human-
ized antibody with optimized properties (such as affinity of
the antigen).
In a preferred example, heavy chain residues 31-35, 50-58
and 95-102 and residues 6, 23, 24, and 49 in the human
acceptor sequence are altered to correspond to the respective
residues of the mouse sequence (Adair, U.S. Pat. No. 5,859,
205).
Furthermore the altered human acceptor antibody variable
domain sequences may also be rendered to encode one or
more amino acids (according to the Kabat numbering system)
of position 4, 35, 38, 43, 44,46, 58, 62, 64, 65, 66, 67, 68, 69,
73, 85, 98 of the light variable region and 2, 4, 36, 39, 43,45,
69, 70, 74, 75, 76, 78, 92 of the heavy variable region corre-
sponding to the mouse donor sequence (Carter and Presta,
U.S. Pat. No. 6,407,213)
The humanisation of an mouse .1 antibody is described in
Example 2.
Also the sequences of the CDRs may be altered, preferably
by exchanges leading to a conservative amino acid exchange.
In general, manipulations may result in alterations in the
FR as well as the CDR regions and include exchanges, dele-
tions and insertion of residues. The alterations may be
induced by random or directed mutagenesis. An antibody
phage display system, as described before, may be employed
for the selection of mutants with desired and/or improved
properties
In another aspect the invention relates to a human antibody
capable of recognizing the same epitope as the antibody 9.3.
Methods for generating human antibodies are known in the
art. These methods employ for example mice in which the
endogenous immunoglobuline genes have been partially or
completely inactivated and human immunoglobulin loci were
introduced. Upon immunization with an immunogenic
epitope, these mice are capable of producing human antibod-
ies (U.S. Pat. Nos. 5,545,807, 5,545,806, 5,569,825, 5,589,
369; 5,591,669, 5,625,126, 5,633,425; 5,661,016)
In a further preferred embodiment, the humanized anti-
body ofthe invention comprises the sequence of L1 9.3huor
L1_9.3hu3 as shown in FIGS. 8 a) and 5).
In another aspect, the invention relates to a binding mol-
ecule comprising
a)atleast one of the following sequences RASQDISNYLN
(SEQ ID NO: 1), YISRLHS (SEQ ID NO: 2),
QQGNTLPWT (SEQ ID NO: 3), RYWML (SEQ ID
NO: 4), EINPRNDRTNYNEKFKT (SEQ IDNO: 5), or
GGGYAMDY (SEQ ID NO: 6) or

b) at least one sequence which has in comparison to the
sequences given in a) at least one conservative amino
acid exchange.
As explained above, these sequences show the CDRs of the
antibody 9.3 (see Example 2).
In another aspect, the invention relates to a binding mol-
ecule comprising
a) at least one of the following sequences QDISNY (SEQ
IDNO:7),YTS, QQGNTLPWT (SEQIDNO: 8),GYT-
FTRYW (SEQ ID NO: 9), INPRNDRT (SEQ ID NO:
10), or ALGGGYAMDY (SEQ ID NO: 11) or

b) at least one sequence which has in comparison to the
sequences given in a) at least one conservative amino
acid exchange.
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As explained above, these sequences show again the CDRs
of the monoclonal antibody 9.3, determined by another
method known in the art.

According to the invention, a binding molecule is a mol-
ecule capable of binding 1. Preferably, the binding molecule
is an immunoglobulin comprising molecule, i.e. comprises at
least one Ig domain.

In a preferred embodiment, the binding molecule of the
invention is selected from the group consisting of single chain
antibodies (e.g. scFv, multimers of scFv like diabodies, tria-
bodies or tetrabodies, antibody fragments (e.g. Fab), tandabs,
flexibodies, bispecific antibodies, and chimeric antibodies.

The structure of an antibody and especially the function of
its CDRs is known in the art (Carter P J. Potent antibody
therapeutics by design. Nature Rev. Immunol. 6:343-357,
2006).

scFv and multimers thereof, tandabs, diabodies and flexi-
bodies are standard antibody formats known in the art, e.g.
from WO 88/1649, WO 93/11161, WO 99/57150 and
EP1293514B1.

In single chain Fv (scFv) the two antigen binding variable
regions of the light and heavy chain (VH Fv and VL Fv) of an
antibody are artificially connected by a linker peptide, desig-
nated as single chain variable fragment or single chain anti-
body (Bird, et al. (1988) Science 242:423-426; Orlandi, et al
(1989) Proc Natl Acad Sci USA 86:3833-3837; Clarkson et
al., Nature 352: 624-628 (1991)). The antigen binding site is
made up of the variable domains of light and heavy chains of
a monoclonal antibody. Several investigations have shown
that the Fv fragment has indeed the full intrinsic antigen
binding affinity of one binding site of the whole antibody.

In the context ofthis invention, diabodies are scFv with two
binding specificities and can either be monospecific and biva-
lent or bispecific and bivalent.

Tandabs and flexibodies are further antibody formats
which are e.g. defined in US2007031436 and EP1293514,
respectively.

Antibody fragments that contain the idiotypes of the pro-
tein can be generated by techniques known in the art. For
example, such fragments include, but are not limited to, the
F(ab")2 fragment which can be produced by pepsin digestion
of the antibody molecule; the Fab' fragment that can be gen-
erated by reducing the disulfide bridges of the F(ab')2 frag-
ment; the Fab fragment that can be generated by treating the
antibody molecular with papain and a reducing agent; and Fv
fragments.

A chimeric antibody is a molecule in which different por-
tions are derived from different animal species, such as those
having a variable region derived from a murine mAb and a
human immunoglobulin constant region (See, e.g., Cabilly et
al., U.S. Pat. No. 4,816,567, and Boss et al., U.S. Pat. No.
4,816,397).

Bifunctional, or bispecific, antibodies have antigen bind-
ing sites of different specificities. Various forms of bispecific
antibodies have been produced. These include BSIgG, which
are IgG molecules comprising two distinct heavy chains and
two distinct light chains that are secreted by so-called “hybrid
hybridomas”, and heteroantibody conjugates produced by the
chemical conjugation of antibodies or antibody fragments of
different specificities (Segal D M, Weiner G J, Weiner L. M.
Bispecific antibodies in cancer therapy. Current Opin. Immu-
nol. 11:558-562, 1999, Van Spriel A B, Van Ojik H H, Van de
Winkel J G J. Immunotherapeutic perspective for bispecific
antibodies. Immunology Today 21:391-397, 2000).

Bispecific antibodies have been generated to deliver cells,
cytotoxins, or drugs to specific sites. An important use has
been to deliver host cytotoxic cells, such as natural killer or
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cytotoxic T cells, to specific cellular targets (P. J. Lachmann,
Clin. Exp. Immunol. 79: 315 (1990)). Another important use
has been to deliver cytotoxic proteins to specific cellular
targets (V. Raso, T. Griffin, Cancer Res. 41:2073 (1981); S.
Honda, Y. Ichimori, S. Iwasa, Cytotechnology 4:59 (1990)).
Another important use has been to deliver anti-cancer non-
protein drugs to specific cellular targets (J. Corvalan, W.
Smith, V. Gore, Intl. J. Cancer Suppl. 2:22 (1988); M. Pimm
et al., British J. of Cancer 61:508 (1990)). Such bispecific
antibodies have been prepared by chemical cross-linking (M.
Brennan et al., Science 229:81 (1985)), disulfide exchange, or
the production of hybrid-hybridomas (quadromas). Quadro-
mas are constructed by fusing hybridomas that secrete two
different types of antibodies against two different antigens
(Kurokawa, T. et al., Biotechnology 7.1163 (1989)).

In a preferred embodiment of the invention, the antibody or
binding molecule of the invention is linked to an active sub-
stance, preferably a toxin, a nanoparticle, a cytokine, or a
radionucleotide. Such antibody conjugates are known in the
art (Wu A M, Senter P D. Arming antibodies: prospects and
challenges for immunoconjugates. Nature Biotechnol.
23:1137-1146, 2005, Pastan I, Hassan R, FitzGerald D I,
Kreitman R J. Immunotoxin treatment of cancer. Annu. Rev.
Med. 58:221-237, 2007, WO 90/12592, WO 2007/030642,
WO 2004/067038, WO 2004/003183, US 2005/0074426,
WO 94/04189).

In a preferred embodiment, the antibody or binding mol-
ecule of the invention binds [.1 with an affinity (KD) of at
least 1075, preferably of at least 10~°, more preferably of at
least 10719 or 10711,

Preferably, the antibody of the invention does not signifi-
cantly bind to other members of the [.1-protein family as for
example CHL1 (close homolog of L1, accession number
NM_006614), NrCAM (Neuronal cell adhesion protein,
accession number NM_ 001037132 or NM_005010) and/or
NFASC (Neurofascin, accession number NM_ 015090).
Preferably the antibody binds the other members of the
L1-family with an at least 100-fold lower affinity, more pref-
erably at least 1000-fold lower affinity compared to the affin-
ity for L.1. The affinity of the antibody for the different pro-
teins can be determined for example by measuring the
binding affinity to recombinant proteins as described in
example 6. The binding of the antibody to the different .1
family members of the [.1-family may also be determined by
expressing said proteins on CHO cells and measuring the
antibody binding by FACS analysis as described in Example
1.2 and Example 7.

It is one aspect of the invention that the antibody does not
significantly increase the release of cytokines, e.g. tumour
necrosis factor-alpha or interferon gamma. Preferably the
release is not increased by more than 30%, more preferably
not more than 20% and most preferably not more than 10%.
The release of cytokines can be tested as described in
Example 8. Alternatively the concentration of cytokines can
be determined in the blood of an animal before and after the
ministration of the antibody. The cytokine concentration may
be determined by an ELISA assay or other methods known in
the art.

In another preferred embodiment the antibody does not
significantly induce T-cell proliferation or inhibit T-cell pro-
liferation. The effect of an antibody on T-cell proliferation can
be determined as described in Example 9.

The invention further relates to a binding molecule which
is capable of binding to the same L1 epitope recognized by the
monoclonal antibody 9.3, produced by the hybridoma cell
deposited under DSMZ ACC2841. Preferably, with respectto
this binding molecule of the invention, the same embodi-
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ments defined with respect to the structure of the binding
molecule described above also apply to this binding molecule
of the invention.

Preferably, the binding of the antibody to the epitope is not
significantly increased or decreased by the glycosylation state
of'the L1 protein. The influence of the glycosylation state on
the antibody binding can be determined as described in
Example 10.

Furthermore, the invention relates to a hybridoma cell that
produces the monoclonal antibody of the invention.

Furthermore, the invention relates to the hybridoma cell
deposited under DSMZ ACC2841.

As explained above and as described in the example sec-
tion, the monoclonal antibody or binding molecule of the
invention is especially suitable for the treatment of tumori-
genic diseases.

Therefore, in another aspect, the invention relates to the use
of'the antibody of the invention or the binding molecule ofthe
invention for the preparation of a medicament for the treat-
ment of a tumorigenic disease.

Furthermore, the invention also relates to a method for
treating a tumorigenic disease, wherein an antibody or bind-
ing molecule of the invention is administered to a subjectin an
effective amount to treat said disease. With respect to said
method of the invention, all embodiments as defined below
for the use of the invention also apply.

As mentioned above, in the art it has been suggested to use
anti-L.1 antibodies for sensitizing tumor cells for the treat-
ment with a chemotherapeutic drug or with radiotherapy (see
Sebens Miuerkoster et al., Oncogene. 2007 Apr. 26; 26(19):
2759-68, Epub 2006 Nov. 6). Consequently, in another
aspect, the present invention relates to the use of the antibody
of the invention or the binding molecule of the invention for
sensitizing tumor cells in a patient for the treatment with a
chemotherapeutic drug or with radiotherapy.

This aspect of the present invention is especially useful in
cases where the tumor cells are at least partially resistant to
chemotherapy or to radiotherapy.

Therefore, in a preferred embodiment of the invention, the
cells to be sensitized are at least partially resistant to the
treatment with said chemotherapeutic drug or to radiotherapy.

In the context of the present invention, the term “sensitiz-
ing” is to be understood that after the treatment with the anti
L1 antibody or binding molecule of the invention, the tumor
cells are more susceptible to the treatment with a chemothera-
peutic drug or with radiotherapy than before said treatment.
This can e.g. be tested by isolating tumor cells from the
patient and testing in vitro whether the treatment with said
antibody or binding molecule of the invention results in a
sensitization of the cells. This test can be performed as
described in reference (Sebens Mierkoster et al., Oncogene.
2007 Apr. 26; 26(1 9):2759-68, Epub 2006 Nov. 6).

In a preferred embodiment, the cells, before the adminis-
tration of the anti [.1 antibody or binding molecule of the
invention, were not susceptible to the treatment or only sus-
ceptible to an extend that the treatment with a chemothera-
peutic drug or with radiotherapy would not result in the
desired therapeutic effect.

Preferably, with the help of the anti-1.1 antibody or binding
molecule of the invention, the susceptibility is increased by at
least 20%, more preferably by at least 40% and even more
preferably by at least 100%.

An overview over chemotherapeutic drugs and radio-
therapy is e.g. given in Remmington’s Pharmaceutical Sci-
ences, 5% ed., chapter 33, in particular pages 624 to 652.

Any of numerous chemotherapeutic drugs can be used in
the methods or uses of the invention. These compounds fall
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into several different categories, including, for example, alky-
lating agents, antineoplastic antibiotics, antimetabolites, and
natural source derivatives.

Examples of alkylating agents that can be used in the
invention include busulfan, caroplatin, carmustine, chloram-
bucil, cisplatin, cyclophosphamide (i.e., cytoxan), dacarba-
zine, ifosfamide, lomustine, mecholarethamine, melphalan,
procarbazine, streptozocin, and thiotepa.

Examples of antineoplastic antibiotics include bleomycin,
dactinomycin, daunorubicin; doxorubicin, idarubicin; mito-
mycin (e.g., mitomycin C), mitoxantrone, pentostatin, and
plicamycin.

Examples of antimetabolites include fluorodeoxyuridine,
cladribine, cytarabine, floxuridine, fludarabine, fluorouracil
(e.g., S-fluorouracil (SFU)), gemcitabine, hydroxyurea, mer-
captopurine, methotrexate, and thioguanine.

Examples of natural source derivatives include docetaxel,
etoposide, irinotecan, taxanes (e.g. paclitaxel), teniposide,
topotecan, vinblastine, vincristine, vinorelbine, prednisone,
and tamoxifen.

Additional examples of chemotherapeutic agents that can
be used in the invention include asparaginase and mitotane.

Furthermore, also C2 ceramide can be used.

In an especially preferred embodiment, the chemothera-
peutic drug is selected from the group consisting of actino-
mycin-D, mitomycin C, cisplatin, doxorubicin, etoposide,
verapamil, podophyllotoxin, 5-FU, taxans such as paclitaxel,
and carboplatin.

According to the invention, the term “radiotherapy” refers
to each radiation therapy which is commonly used to treat
tumors cells. In a preferred embodiment, this therapy include
y-rays, X-rays, microwaves, UV radiation as well as the direct
delivery of radio-isotopes to or next to tumor cells (brachy-
therapy).

As mentioned above, the object of this aspect of the inven-
tion is to sensitize tumor cells for the treatment with a che-
motherapeutic drug or with radiotherapy. Consequently, in a
preferred embodiment, after the sensitization with the anti L1
antibody or binding molecule of the invention, the patient is
further treated with said chemotherapeutic drug or with said
radiotherapy.

In the context of the present invention, it is envisaged to
sensitize tumor cells of any cell type or to treat any tumori-
genic disease. Preferably, the tumor cells or the tumorigenic
disease are of a type selected from the group consisting of
astrocytoma, oligodendroglioma, meningioma, neurofi-
broma, glioblastoma, ependymoma, Schwannoma, neurofib-
rosarcoma, medulloblastoma, melanoma, pancreatic cancer,
prostate carcinoma, head and neck cancer, breast cancer, lung
cancer, ovarian cancer, endometrial cancer, renal cancer, neu-
roblastomas, squamous cell carcinomas, medulloblastomas,
hepatoma, colon cancer, and mesothelioma and epidermoid
carcinoma.

Furthermore, it is preferred that the tumor cells are from an
epithelial, tumor or the tumorigenic disease is an epithelial
tumor, preferably wherein the epithelial tumor is pancreatic
cancer, colon cancer, ovarian cancer or endometrial cancer.

In a preferred embodiment the antibody does not induce
neuronal side effects when administered in a therapeutically
effective amount.

As discussed above, the anti-I.1 antibody or binding mol-
ecule are used for the preparation of a pharmaceutical com-
position.

In general, the pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of a
therapeutic, and a pharmaceutically acceptable carrier. In a
specific embodiment, the term “pharmaceutically accept-
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able” means approved by a regulatory agency of the Federal
or a state government or listed in the U.S. Pharmacopeia or
other generally recognized pharmacopeia for use in animals,
and more particularly, in humans. The term “carrier” refers to
a diluent, adjuvant, excipient, or vehicle with which the thera-
peutic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, including
but not limited to peanut oil, soybean oil, mineral oil, sesame
oil and the like. Water is a preferred carrier when the phar-
maceutical composition is administered orally. Saline and
aqueous dextrose are preferred carriers when the pharmaceu-
tical composition is administered intravenously. Saline solu-
tions and aqueous dextrose and glycerol solutions are prefer-
ably employed as liquid carriers for injectable solutions.
Suitable pharmaceutical excipients include starch, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
sodium stearate, glycerol monostearate, talc, sodium chlo-
ride, dried skim milk, glycerol, propylene, glycol, water,
ethanol and the like. The composition, if desired, can also
contain minor amounts of wetting or emulsifying agents, or
pH buffering agents. These compositions can take the form of
solutions, suspensions, emulsions, tablets, pills, capsules,
powders, sustained-release formulations and the like. The
composition can be formulated as a suppository, with tradi-
tional binders and carriers such as triglycerides. Oral formu-
lation can include standard carriers such as pharmaceutical
grades of mannitol, lactose, starch, magnesium stearate,
sodium saccharine, cellulose, magnesium carbonate, etc.
Examples of suitable pharmaceutical carriers are described in
“Remington’s Pharmaceutical Sciences” by E. W. Martin.
Such compositions will contain a therapeutically effective
amount of the therapeutic, preferably in purified form,
together with a suitable amount of carrier so as to provide the
form for proper administration to the patient. The formulation
should suit the mode of administration.

In a preferred embodiment, the composition is formulated,
in accordance with routine procedures, as a pharmaceutical
composition adapted for intravenous administration to
human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer.
Where necessary, the composition may also include a solu-
bilizing agent and a local anesthetic such as lidocaine to ease
pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water-free
concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it
can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition
is administered by injection, an ampoule of sterile water or
saline for injection can be provided so that the ingredients
may be mixed prior to administration.

The therapeutics of the invention can be formulated as
neutral or salt forms. Pharmaceutically acceptable salts
include those formed with free carboxyl groups such as those
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric
acids, etc., those formed with free amine groups such as those
derived from isopropylamine, triethylamine, 2-ethylamino
ethanol, histidine, procaine, etc., and those derived from
sodium, potassium, ammonium, calcium, and ferric hydrox-
ides, etc.

The amount of the therapeutic of the invention, which will
be effective in the treatment of a particular disorder or con-
dition, will depend on the nature of the disorder or condition,
and can be determined by standard clinical techniques. In
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addition, in vitro assays may optionally be employed to help
identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of
administration, and the seriousness of the disease or disorder,
and should be decided according to the judgment of the prac-
titioner and each patient’s circumstances. However, suitable
dosage ranges for intravenous administration are generally
about 20-500 micrograms of active compound per kilogram
body weight. Suitable dosage ranges for intranasal adminis-
tration are generally about 0.01 pg/kg body weightto 1 mg/kg
body weight. Effective doses may be extrapolated from dose-
response curves derived from in vitro or animal model test
systems. In general, suppositories may contain active ingre-
dient in the range of 0.5% to 10% by weight; oral formula-
tions preferably contain 10% to 95% active ingredient.

Various delivery systems are known and can be used to
administer a therapeutic of the invention, e.g., encapsulation
in liposomes, microparticles, and microcapsules: use of
recombinant cells capable of expressing the therapeutic, use
of receptor-mediated endocytosis (e.g., Wu and Wu, 1987, J.
Biol. Chem. 262:4429-4432); construction of a therapeutic
nucleic acid as part of a retroviral or other vector, etc. Meth-
ods of introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The compounds may be
administered by any convenient route, for example by infu-
sion, by bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral, rectal and intestinal
mucosa, etc.), and may be administered together with other
biologically active agents. Administration can be systemic or
local. In addition, it may be desirable to introduce the phar-
maceutical compositions of the invention into the central
nervous system by any suitable route, including intraventricu-
lar and intrathecal injection; intraventricular injection may be
facilitated by an intraventricular catheter, for example,
attached to a reservoir, such as an Ommaya reservoir. Pulmo-
nary administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing
agent.

In a specific embodiment, it may be desirable to administer
the pharmaceutical compositions of the invention locally to
the area in need of treatment. This may be achieved by, for
example, and not by way of limitation, local infusion during
surgery, topical application, e.g., in conjunction with a wound
dressing after surgery, by injection, by means of a catheter, by
means of a suppository, or by means of an implant, said
implant being of a porous, non-porous, or gelatinous material,
including membranes, such as sialastic membranes, or fibers.
In one embodiment, administration can be by direct injection
at the site (or former site) of a malignant tumor or neoplastic
or pre-neoplastic tissue.

In another embodiment, the therapeutic can be delivered in
a vesicle, in particular a liposome (Langer, 1990, Science
249:1527-1533), more particular a cationic liposome (WO
98140052).

In yet another embodiment, the therapeutic can be deliv-
ered via a controlled release system. In one embodiment, a
pump may be used (Langer, supra). In yet another embodi-
ment, a controlled release system can be placed in proximity
of the therapeutic target, thus requiring only a fraction of the
systemic dose.

Within the context of this aspect of the invention, the inven-
tion also includes a method for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy, comprising administering to the patient an
efficient amount of an anti-L.1 antibody or binding molecule
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of the invention. All is embodiments described above also
apply to this method of the invention.

Throughout the invention, the term “effective amount”
means that a given molecule or compound is administered in
an amount sufficient to obtain a desired therapeutic effect. In
case that, throughout the invention, two compounds are
administered in a therapeutic effective amount, this includes
that one or each of the compounds is administered in a sub-
therapeutic amount, i.e. that the amount of each compound on
its own is not sufficient to provide a therapeutic effect, but that
the combination of the compounds results in the desired
therapeutic effect. However, it is also included within the
present invention that each of the compounds on its own is
administered in a therapeutically effective amount.

In another aspect of the invention, the invention relates to
the use of the anti-L.1 antibody or binding molecule of the
invention for the preparation of a medicament for the treat-
ment of tumor cells in a patient previously treated with a
chemotherapeutic drug or with radiotherapy.

As mentioned above, the treatment of tumor cells with
anti-L.1 antibodies has already been described in WO
02/04952 and WO 06/013051, incorporated herein by refer-
ence.

Inthe context of the present invention, the term “previously
treated” may include patients which have already been treated
with a chemotherapeutic drug or with radiotherapy in the
course of a separated regimen which has taken place e.g.
within the last six or eight months.

In the course of tumor treatment with chemotherapeutic
drugs or radiotherapy it is in most cases observed that after an
initial response of the tumor to such therapy (tumor mass
reduction or stabilization of the disease) the tumors start to
progress again. Such progressionusually starts upon weeks or
months after such therapy. Typically these tumors are then
resistant to further treatment with the previously applied che-
motherapeutic drug and other treatment modalities are
wanted. As described above it has been found that such resis-
tant tumors express L1 and therefore become a target for
anti-L1 antibodies.

Therefore, according to this embodiment of the invention,
the term “previously treated” preferably means that the
patient previously received such treatment, such treatment
showed an initial effect and—at the time of therapy with the
anti-L.1 antibody or the binding molecule the tumor is pro-
gressing again.

Furthermore, the term “previously treated” may also be
seenina context where the L1 anti-L.1 antibody or the binding
molecule and the chemotherapeutic drug or radiotherapy are
used within the same regimen, meaning that the treatments
are given within one treatment schedule. In this context “in
one treatment schedule” means that the treatment are applied
at the same time, one after another or intermittently, but—in
contrast to above—time distances between the individual
treatments are short (within one week or within 2-4 days) and,
if a treatment success is seen, one does not wait for tumor
progression before the next treatment is applied.

Preferably, in this context, the invention includes the case
where a patient is treated with a chemotherapeutic drug or
with radiotherapy and subsequently, preferably within one
week or less and more preferably within 2-4 days, a treatment
with the anti-L.1 antibody or the binding molecule of the
invention is started. In a further preferred embodiment several
cycles of chemotherapy or radiotherapy on one side and treat-
ment with the anti-[.1 antibody or the binding molecule are
made, with intervals of preferably one week or less and more
preferably within 2-4 days.
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In a preferred embodiment, the patient is at least partially
resistant to the treatment with said chemotherapeutic drug or
with radiotherapy, an effect often observed in the course of
said treatment types (see above).

In a further aspect, the invention relates to the use of the
anti-L.1 antibody or the binding molecule of the invention for
the preparation of a medicament for the treatment of tumor
cells in a patient at least partially resistant to treatment with a
given chemotherapeutic drug or with radiotherapy.

In the context of the present invention, the term “resistant
to treatment” means that the respective tumor cell does not
react to the treatment with a chemotherapeutic drug or with
radiotherapy in a complete manner. Rather, with respect to
this tumor cell, treatment with said chemotherapeutic drug or
radiotherapy is rather ineffective or even shows no effects.

In a further aspect of the invention, the invention relates to
the use of the anti-L.1 antibody or the binding molecule of the
invention for the preparation of a medicament for the treat-
ment of a tumorigenic disease, wherein the anti-I.1 antibody
or the binding molecule is administered in combination with
a chemotherapeutic drug or with radiotherapy, preferably
wherein the chemotherapeutic drug or the radiotherapy is
administered prior to the anti-I.1 antibody or binding mol-
ecule of the invention.

According to the invention, the term “treatment of tumori-
genic disease” includes both the killing of tumor cells, the
reduction of the proliferation of tumor cells (e.g. by at least
30%, at least 50% or at least 90%) as well as the complete
inhibition of the proliferation of tumor cells. Furthermore,
this term includes the prevention of a tumorigenic disease,
e.g. by killing of cells that may or a prone to become a tumor
cell in the future as well as the formation of metastases.

According to the invention, the terra “in combination with”
includes any combined administration of the anti-I.1 anti-
body or the binding molecule and the chemotherapeutic drug
of radiotherapy. This may include the simultaneous applica-
tion of the drugs or radiotherapy or, preferably, a separate
administration. In case that a separate administration is envis-
aged, one would preferably ensure that a significant period of
time would not expire between the time of delivery, such that
the anti-LL1 antibody or the binding molecule and the chemo-
therapeutic drug or radiotherapy would still be able to exert an
advantageously combined effect on the cell. In such
instances, it is preferred that one would contact the cell with
both agents within about one week, preferably within about 4
days, more preferably within about 12-36 hours of each other.

The rational behind this aspect of the invention is that the
administration of chemotherapeutic drugs or the treatment
with radiotherapy leads to an increase of L1 expression on the
surface of the tumor cells which in turn makes the tumor cells
a better target for the anti-L.1 antibody or the binding mol-
ecule.

Therefore, this aspect of the invention also encompasses
treatment regimens where an the anti-L.1 antibody or the
binding molecule is administered in combination with the
chemotherapeutic drug or radiotherapy in various treatment
cycles wherein each cycle may be separated by a period of
time without treatment which may last e.g. for two weeks and
wherein each cycle may involve the repeated administration
of the anti-L.1 antibody or the binding molecule and/or the
chemotherapeutic drug or radiotherapy. For example such
treatment cycle may encompass the treatment with a chemo-
therapeutic drug or with radiotherapy, followed by e.g. the
twice application of the anti-L.1 antibody or the binding mol-
ecule within 2 days.

Throughout the invention, the skilled person will under-
stand that the individual therapy to be applied will depend on
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the e.g. physical conditions of the patient or on the severity of
the disease and will therefore have to be adjusted on a case to
case basis.

Especially in the course of such repeated treatment cycles,
it is also envisaged within the present invention that the anti-
L1 antibody or the binding molecule is administered prior to
the chemotherapeutic drug or the radiotherapy.

In the context of the above aspects of the invention, the
invention also relates to a method for treating tumor cells in a
patient previously treated with a chemotherapeutic drug or
with radiotherapy, comprising administering to the patient a
therapeutically effective amount of the anti-L.1 antibody or
binding molecule of the invention. Furthermore, the invention
relates to a method for treating tumor cells in a patient at least
partially resistant to treatment with a given chemotherapeutic
drug or with radiotherapy, comprising administering to the
patient a therapeutically effective amount of the anti-L.1 anti-
body or binding molecule of the invention. Furthermore, the
invention relates to a method for treating tumor cells in a
patient, comprising administering to the patient a therapeuti-
cally effective amount of the anti-L.1 antibody or binding
molecule of the invention in combination with a chemothera-
peutic drug or with radiotherapy. Furthermore, the invention
relates to a method for treating tumor cells in a patient, com-
prising administering to the patient a therapeutically effective
amount of the anti-L.1 antibody or binding molecule of the
invention.

The antibody ofthe invention may also be used in a method
for a diagnostic method to determine the level of the L1
protein in body tissues or fluids.

With respect to these methods of the invention, all embodi-
ments described above for the other uses or methods of the
invention also apply.

The invention also relates to the antibody or the binding
molecule of the invention for use as a medicament for the
treatment of a tumorigenic disease or for sensitizing of tumor
cells in a patient for the treatment with a chemotherapeutic
drug or with radiotherapy.

In a preferred embodiment, said use exhibits further the
features as defined for the uses of the invention.

The invention also relates to pharmaceutical compositions
comprising the antibody or binding molecule of the invention.
With respect to said pharmaceutical composition, all embodi-
ments described above also apply.

The invention is further illustrated by the following figures
and examples which are not intended to limit the scope of the
invention.

LEGENDS TO FIGURES AND TABLES

FIG.1

(A) FACS analysis of CHO, CHO-L1, SKOV3ip and
OVMz cells. Cells were stained with the indicated mAbs (10
ng/ml) for 30 min, at 4° C. Followed by a secondary PE-
conjugated mAb. (B) Western blot analysis. Cell lysates from
CHO wt, CHO-L1, OVMz and SKOV3ip cells were trans-
ferred on a PVDF membrane and then incubated with the
indicated mAb to L1 (1 pg/ml), followed by a POX-conju-
gated secondary mAb.

FIG.2

(A) Effect of antibodies on Erk-phosphorylation in
SKOV3ip cells. Cells were incubated for 24 h at 37° C. with
the indicated purified antibodies to [.1 (10 pg/ml) or isotype
control IgG1. Cells were also treated with DMSO (vehicle),
or the MEK-specific inhibitor PD59098. Cell lysates were
examined for phosphorylation of Erk.
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(B) Effect of antibodies on FEric phosphorylation in
SKOV3ip cells. Fluorescent staining of antibody treated cells
with a phospho-Erk specific antibody and an Alexa488-con-
jugated secondary mAb.

FIG.3

Analysis of matrigel cell invasion. Antibody (10 pug/ml)
treated SKOV3ip cells were seeded into a 4-well plate and
allowed to invade into the matrigel for 20 h (5% CO,; 37°C.).

FIG. 4

Differential gene expression in SKOV3ip cells. (A)
SKOV3ip cells were transfected with L1-specific or
scrambled siRNA and 72 h later mRNAs were isolated, tran-
scribed to cDNA and used as template for qPCR (SYBRgreen
analysis). (B) SKOV3ip cells were treated with the [.1-9.3
mAb (10 pg/ml) or the control mAB IgG1 (10 pg/ml) and 96
h later mRNAs were isolated, transcribed to cDNA and ana-
lyzed by qPCR for the expression of the indicated genes
(SYBRgreen analysis).

(C) Differential gene expression of residual tumor cells.
mRNAs from residual tumors were isolated from antibody
treated animals, transcribed into cDNA and analyzed by
qPCR for the expression of the indicated genes.

FIG. 5

Tumor growth in nude mice. LacZ-tagged SKOV3ip cells
were injected i.p. into nude mice and after tumor implantation
animals were treated with the indicated L1 mAbs or control
mAb EpCAM (Heal25). After 30 days the tumor volume was
determined and is given as the ratio between X-Gal stained
tumor mass and the total situs. 6 animals were analyzed per
group.

FIG. 6

(A) Western blot analysis of [L1-V5 constructs. Superna-
tant of transfected Sf9 insect cells were received from
Ricardo Gouveia and analyzed by Western blot using [.1-9.3
mAb and reprobed by anti-V5 mAb. (B) Western blot analysis
of L1-FC constructs. L1-FC constructs were transfected into
Cos-7 cells using Jet PEI™ transfection reagent as described.
After 3 days supernatants were purified using SepharoseA
and analyzed by Western blot using [.1-9.3 mAb.

FIG.7

Homophilic cell adhesion assay. (A) The binding of J558-
L1 cells was analyzed by bright field microscopy. One
example of each treatment is shown here. In the red box
coating with [L1-Fc (10 pg/ml) is highlighted and in the black
box the both controls, fibronectin (10 pg/ml) and BSA, are
shown. (B) The graph shows the mean+SD of bound cells
after the indicated antibody or control treatment.

FIG. 8

The antibody light chain and heavy chain DNA sequences
used to construct the humanized antibodies are provided in
FIGS. 8a (SEQ ID NOS 17-21, respectively, in order of
appearance) and 85 (SEQ ID NOS 22-25, respectively, in
order of appearance) respectively.

FIG. 9

Amino acid sequences of the murine [.1_ 9.3 scFv (SEC)
ID NO: 26) (a) and the humanized .1 9.3Hu (SEQ ID NO:
27) (b) and L1_9.3Hu3 scFvs (SEQ ID NO: 28) (c).

FIG. 10

DNA and amino acid sequences of the expressed portions
of L1_9.3 (SEQ ID NOS 29-30, respectively) (a), L1-9.3Hu
(SEQ ID NOS 31-32, respectively) (b) and L1 9.3Hu3 scFv
(SEQ ID NOS 33-34, respectively) (c) constructs.

FIG. 11

Binding of the L1_ 9.3, [.1-9.3Hu and L1_ 9.3Hu3 scFvs
to the human [.1 cancer antigen. Rows A, B and C are coated
with L1 and rows D, E and F are coated with streptavidin. The
blue colour in the wells indicates binding of the individual
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scFv to the L1 on the plate. The lack of colour in the strepta-
vidin coated rows shows that the single chain antibodies are
specifically binding to L1

FIG.12

Genomic sequences of the variable domains of the mono-
clonal antibody 9.3

a) Sequence of the kappa chain variable region (SEQ ID
NO: 35) (dotted lines: CDR1, dashed lines: CDR2, under-
lined: CDR3)

b) Sequence of the heavy chain variable region (SEQ ID
NO: 36) (dotted lines: CDR1, dashed lines: CDR2, under-
lined: CDR3)

FIG. 13

A) Human PBMC and L1-positive OVMZ tumor cells
were incubated with L.1-9.3 mAb for 24 h and the amount of
bound antibody was determined by FACS analysis.

B) The dissociation constants K, were estimated from the
regression curves using the concentration at half-maximal
binding.

FIG. 14

[.1-9.3 has no effect on the release of cytokines by resting
and activated human PBMC. Cytokine levels of resting and
OKT3-activated PBMC from three different donors were
determined after an incubation for 24 h in presence or absence
of 20 pg/ml .1-9.3. Ionomycin/PMA and LPS were used as
stimulation controls. Results for IFN-y (A) and TNF-a (B)
are shown.

FIG. 15

[.1-9.3 does not induce T cell proliferation and has no
effect on OKT3-induced T cell proliferation. Proliferation of
OKT3-activated PBMC from two different donors was deter-
mined in presence or absence of 20 pg/ml [.1-9.3 using a
BrdU incorporation assay 48 h post stimulation. There was no
difference, whether the antibody was added prior, in parallel
or after stimulation with 75 ng/ml OKT3. [.1-9.3 by itself did
not result in T cell activation.

FIG. 16

L.1-9-3 was unaffected by deglycosylation of L.1. The
Western blot staining of [.1 in untreated and deglycosylated
cell lysate is shown using several different anti-I.1 mAbs. The
tested antibodies can be divided into three classes inrespect to
their glycosylation-dependency: First class (unaffected by
glycosylation): 1.1-9.3. Second class (binding in WB was
negatively affected by deglycosylation): 11A, 14.10,
0OV52.24 and OV549.20. Third class (binding in WB was
positively affected by deglycosylation): 35.9 and 38.12.

FIG.17

The figure shows in vivo binding of intravenously applied
[.1-9.3 to collecting ducts of the kidney. In vivo binding was
only detectable using the amplification system CSA (FIG.
17A), while by using the conventional ABC-method, no sig-
nal was visible (FIG. 17B). Hence, .1-9.3 was detected in a
range of 30-300 pmol in the tissue (I.1-9.3 concentration is
presumably higher than 5 ng/ml and below 50 ng/ml). Nega-
tive control did not show staining, thus, unspecific staining
can be excluded (FIG. 17C). The staining pattern of in vivo
bound 1.1-9.3 (FIG. 17A) corresponds to the L1 expression
pattern in the kidney when directly staining tissue sections
with LL1-9.3 (FIG. 17D).

FIG. 18

FACS Analysis of Humanized [.1-9.3 mAbs

Flow cytometry analysis of SKOV3ip pcDNA3.1
luciferase cells. Cells were stained with the indicated human-
ized mAbs (10 pg/ml) for 30 min 4° C., followed by a sec-
ondary PE-conjugated mAb.
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FIG. 19

Mouse SKOV3ip Xenograft-Model

7%10° SKOV3ip pcDNA3.1 luciferase cells were injected
intraperitoneal into 6 weeks old CD1 nu/nu female mice.
After 24 h mice were randomized in groups of 10 mice. Each
group of mice was three times weekly injected with 300 ng
either mAb [L.1-chi9.3, mAbL1-hu3 or PBS intraperitoneally.

On day 33 mice were imaged (FIG. 2). Tumor volume was
determined using the XENOGEN IVIS 200 System. In brief,
mice were anesthetised and injected with 100 ul Luciferin D
(3 ug/mouse) intraperitoneally. Afterwards, luciferase activ-
ity of the tumor cells was measured by detecting light emis-
sion. The tumor volume is shown as photon per second (total
flux). Statistical analysis was done using the student’s t-test.

FIG. 20

In Vivo Total Tumor Mass

After 36 days mice were sacrificed and the tumor mass was
determined. Tumor growth is given as a ratio of tumor mass to
bodyweight. (A individual mice, B mean value). Statistical
analysis was done using the student’s t-test. Thus, the treat-
ment of immunodeficient mice with [.1 9.3 antibody could be
reproduced with chimarised and humanized forms of the L1
9.3 mAb.

FIG. 21

PT45-Plres cells were either left untreated (w/o) or were
treated with 20 pg/ml. gemcitabone (A) or etoposide (B) in
the absence (w/0) or presence of either 1 or 10 pg/ml. anti
L1CAM antibody 9.3 or 1 or 10 ng/ml isotype matched
control antibody. After 24 hours, cells were analysed by
caspase-3/-7 assay. Means+SD from three independent
experiments are shown. * indicates p<0.05.

FIG. 22

Colo357 cells were either left untreated (w/o) or were
treated with 20 pg/ml. gemcitabone (A) or etoposide (B) in
the absence (w/0) or presence of either 1 or 10 pg/ml anti L1
CAM antibody 9.3 or 1 or 10 pg/ml. isotype matched control
antibody. After 24 hours, cells were analysed by caspase-3/-7
assay. Means+SD from three independent experiments are
shown. * indicates p<0.05.

TABLE 1

The table shows a summary of antibodies tested in the
indicated assays.

EXAMPLES
1. Example 1
1.1 Summary of Example 1

The L1 adhesion molecule (L1-CAM) is a transmembrane
cell adhesion molecule involved in cell migration and axon
guidance in the developing nervous system. L1 is also over-
expressed in ovarian and endometrial carcinomas. Here .1
expression is associated with poor prognosis. In carcinoma
cell lines, L1 over-expression augments cell motility, tumor
growth in mice and induces expression of Erk-dependent
genes. Here we show that treatment with antibodies to L1
abrogates Erk-activation, blocks cell invasion to matrigel and
decreases tumor growth in nude mice. In cells treated with [.1
antibodies the induction of Erk-dependent genes such as
HOX A9, 3 integrin and IER 3 are reversed in vitro and in
vivo. In this report, we demonstrate that the antibody 1.1-9.3
is the best therapeutic antibody of all tested [.1 antibodies. In
all cases [.1-9.3 showed the best results concerning the inva-
sive phenotype or therapeutic effect on tumor growth. We
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could show that [.1-9.3 binds to the first Ig-like domain of [.1
and can block the [.1-1.1 homopbhilic binding. The blocking of
homophilic binding was only observed with 1.1-9.3. We con-
clude, that 1.1-9.3 is superior in therapy as it combines two
functions: it blocks erk activation and interferes with the
binding function of L1.

1.2 Results of Example 1

1.2.1 FACS Analysis of the New L.1 Antibodies

Using immunization with a recombinant [.1-Fc fusion pro-
tein, we generated novel L1 antibodies [.1-9.3, [L.1-14.10,
[.1-35.9 and 1.1-38.12. To elucidate the specificity for L1 the
new L1 mAbs were tested these antibodies on the endogenous
L1 expressing ovarian carcinoma cell lines OVMz and
SKOV3ip and the Chinese hamster ovary cells CHO and
stably transduced CHO-L1 cells by fluorescent staining (FIG.
1A) and Western blot analysis (FIG. 1B). All tested antibodies
showed a positive staining of .1 in CHO-L1 cells (FIG. 1A).
The staining pattern for the OVMz and the SKOV3ip cells
was different for the antibodies. Interestingly, the .1-9.3
antibody showed bright staining of both ovarian carcinoma
cell lines OVMz and SKOV3ip, whereas the [.1-14.10
showed a very weak staining (FIG. 1A). The two L1 antibod-
ies [L1-35.9 and 1.1-38.12 could not bind to the endogenous
L1 of these cells (FIG. 1A). As expected, no staining for [.1
could be observed in CHO cells which we used as negative
control. All new antibodies detected the full-length L1 in
CHO-L1, OVMz and SKOV3ip cell lysates by Western blot
analysis. The L.1-negative CHO cells served again as negative
control.
1.2.2 the Erk Phosphorylation is Decreased after Antibody
Treatment

A recent report has shown that expression of L1 in coop-
eration with serum-derived growth factors lead to sustained
Erk-activation and the induction of Erk-dependent genes (Sil-
letti et al, 2004). We investigated if the suppressive effect of
L1-antibodies might be due to interference with [.1-mediated
gene regulation. Therefore we examined the mode of action
of L1 antibodies using SKOV3ip cells. The mAbs L.1-11A,
[.1-9.3 and [.1-14.10 efficiently blocked Erk-phosphoryla-
tion (FIG. 2A) in vitro. There was no inhibition with isotype
matched control mAb, DMSO as vehicle or the [.1 antibody
[.1-38.12 (FIG. 2A) that can bind only the neural isoform of
L1. Fluorescent analysis with the phospho-specific Erk anti-
body confirmed a clear reduction of activated Erk. A deple-
tion from the nucleus in L1-mAb treated cells (L1-11A,
[.1-9.3 and [.1-14.10) could also be observed (FIG. 2B).
1.2.3 Antibody Treatment with L.1-Antibodies Reduced Cell
Invasion

It has been demonstrated before that treatment with an
antibody to L1 (LL1-11A) reduced the haptotactic cell migra-
tion on fibronectin and the matrigel invasion of different cell
lines (Arlt et al, 2006). We compared the invasion capacity of
SKOV3ip cells treated with the different [.1 antibodies. The
antibodies [.1-11A, [.1-14.10 and especially 1.1-9.3 reduced
the invasion of the SKOV3ip (FIG. 3). In sharp contrast, cells
treated with the antibodies L.1-35.9 or L1-38.12 did not show
a reduction of invasion (FIG. 3).
1.2.4 Antibodies to L1 Affect Gene Expression In Vitro and In
Vivo

We further examined whether antibodies to L1 affect the
gene expression profile in SKOV3ip cells in vitro in a similar
fashion as observed for siRNA-mediated depletion of L1
(FIG. 4A). Indeed, qRT-PCR analysis of cells treated with
L.1-9.3 or L1-11A versus control antibody showed significant
changes in the expression of L1-regulated genes such as 3
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integrin, the transcription factors HOX A9 and the apoptosis-
related genes IER 3 and STK 39 (FIG. 4A). The same set of
genes was down regulated in SKOV3ip cells transduced with
a L1-specific siRNA (FIG. 4B).

We tested whether mAb [.1-9.3 could also influence the
gene expression profile of SKOV3ip cells in vivo similar to
that observed in vitro. To this end, mRNA from residual
tumors of 1.1-9.3 treated mice or I1gG control treated mice
were isolated and subjected to qRT-PCR analysis. [.1-93
treatment led to significant regulation of L.1-dependent genes
as demonstrated for HOXA9, B3 integrin and IER 3 (FIG.
40).

1.2.5 Analysis of Tumorigenicity in Nude Mice

Next, we investigated whether the intraperitoneal growth
of SKOV3ip in mice could be inhibited by treatment with the
mAbs L1-11A, [.1-9.3 or [L1-14.10. SKOV3ip-lacZ cells
were injected into the peritoneal cavity of female nude mice 2
days before the onset of therapy. Biweekly i.p. treatments
were done using the 10 mg/kg antibody concentration. Con-
trol mice were treated with PBS or HEA125 (anti EpCAM) as
a control antibody (biweekly 10 mg/kg i.p.). In all anti-L.1
mAb treatment groups, a substantial decrease in the amount
of tumor mass was visible compared with PBS or the control
antibody HEA-125 (FIG. 5). Compared with the control, all
anti-L.1 mAbs led to a dose-dependent reduction ofi.p. tumor
burden [L1-11A (10 mg/kg), —-40%; 1.1-14.10 (10 mg/kg),
-30%; L.1-9.3 (10 mg/kg), -450%; FIG. 5]. Tumor reduction
in the group treated with the [.1-9.3 (10 mg/kg) was statisti-
cally significant (P, ¢ 3010 mgmg=0-004) compared with the
PBS control. Mice treated with the HEA125 control antibody
revealed no detectable reduction of SKOV3ip-lacZ i.p. tumor
burden compared with the PBS-treated group (FIG. 5),
although EpCAM is present on the SKOV3ip cells and
HEA125 can bind to the tumor cells. No side effects or severe
toxicity of L1 "mAbs L.1-11A, 1.1-9.3 or .1-14.10 treatment
was observed during the whole course of treatment.

Thus, treatment with antibodies to L1 reduced the tumor
growth SKOV3ip cells (FIG. 5) suggesting that antibodies to
L1 can regulate gene expression but also affect in vivo tumor
growth.

1.2.6 Biacore Studie of the New L1 Antibodies

This study was performed by Avidex (Oxford) as described
in Example 6. Table 1 summarizes these results concerning
the binding kinetics of the new L1 antibodies (ka, kd and KD).
1.2.7 Epitop-Mopping of [.1-9.3 Binding Site

An important factor for the characterization of novel L1
antibodies is to examine their binding sites in L.1. Therefore,
we constructed a variety of L1-Fc fusion proteins covering
different parts of the molecule. PCR products were amplified
coding different length of [.1 ectodomain regions. These con-
structs were cloned into the plg vector, and expressed as
Fc-fusion proteins. After purification, products were used for
Western blot analysis. For comparing the results, we analyzed
other recombinant .1 protein fragments (obtained from
Ricardo Gouveia, Oeiras, Portugal). [.1-9.3 was found to bind
to first Ig domain of L1 (FIG. 6). L1-14.10 binds in the third
Ig domain whereas [.1-11A binds between the FN3-5 site
(FIG. 6).

1.2.8 mAB L1-9.3 Blocks [.1-1.1 Homophilic Binding

We asked if the L1 antibodies could interfere with the
homophilic binding function of [.1. To address this question,
we used a cell adhesion assay in which L1-transfected cells
are allowed to bind to immobilized L1. After initial coating of
glass slides with a recombinant L1-Fc fusion protein,
fibronectin for positive control (to which cells bind in an
integrin dependent mailer) or BSA as a negative control, we
incubated J558-L.1 cells with L1-11A, L.1-9.3 or L1-14.10
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antibody. For control, we used an IgG-control, PBS or an
antibody to CD24 (SWA 11). The mAb [1-9.3 could com-
pletely block the [.1-L.1 homophilic binding, whereas all
other tested antibodies could not interfere with the
homophilic binding capacity. None of the antibodies inter-
fered with the binding to fibronectin (data not shown).

1.3 Materials and Methods

1.3.1 Cell Lines and Cell Culture

The human ovarian carcinoma cell lines SKOV3ip (kindly
provided by Ellen Vitetta, University of Texas, Dallas, Tex.)
and OVMz were grown in DMEM (Biochrom, Berlin, Ger-
many) with 10% FCS under cell culture conditions (5% CO,,
95% relative humidity, 37° C.). For identification and quan-
tification of tumor mass, the SKOV3ip cells were stably trans-
duced with a lacZ-encoding retroviral vector (GeneSuppres-
sor Retroviral System, Biocarta, Hamburg, Germany). The
Chinese hamster ovary cell line CHO stably expressing
human L1 (-hL.1) were established by transfection with
superfect (Stratagene, Heidelberg, Germany) and selection
for L1 expression with mAb L1-11A and magnetic beads
(Myltenyi Biotec, Bergisch Gladbach, Germany) or sorting
with FACS Calibur. All cells were cultivated in DMEM
supplemented with 10% FCS at 37° C., 5% CO, and 100%
humidity. Human L1 encoding plasmids and J558-L.1 cells
were obtained from Dr. Vance Lemmon (University of
Miami, Miami, Fla., USA).
1.3.2 Antibodies

HEA-125, a mouse IgG1 directed against EpCAM, was
described before and binds to all human adenocarcinomas
(Moldenhauer et al., 1987). Monoclonal antibody [.1-14.10
(Huszar et al., 2006), 1.1-9.3, .1-35.9 and [.1-38.12 were
obtained after immunization of mice with human I.1-Fc¢ pro-
tein comprising the ectodomain of L1 (Oleszewski et al.,
1999). Goat anti-mouse IgG was affinity purified and
absorbed to human serum proteins (Zymed Laboratories,
Inc., San Francisco, Calif.).
1.3.3 Biochemical Analysis

SDS-PAGE and transfer of separated proteins to Immo-
bilon membranes using semi-dry blotting were described
before (Gutwein et al., 2000). After blocking with 5% skim
milk in TBS or 1% BSA in TBS/0.1% Tween-20, the blots
were developed with the respective primary antibody fol-
lowed by peroxidase conjugated secondary antibody and
ECL detection.
1.3.4 FACS Analysis

The surface staining of cells with saturating amounts of
mAbs, either hybridoma supernatants or purified antibodies,
and PE-conjugated goat antibodies to mouse Ig (Dianova,
Hamburg, Germany) has been described elsewhere (Ebeling
et al.,, 1996). Stained cells were analyzed with a FACScan
(Becton Dickinson).
1.3.5 Immunofluorescence

For immunofluorescent staining, cells were grown on cov-
erslips, treated for 10 min with pervanadate and fixed for 20
min with 4% paraformaldehyde/PBS at room temperature.
Cells were washed in PBS and permeabilized with 0.1%
NP-40 in PBS containing 5% goat serum for 15 mm at room
temperature. Cells were then incubated for 1 hour with first
antibody (phospho-specific Erk1/2). After 3 washing steps
with PBS cells were incubated 30 min in the dark to a second
Alexad88-conjugated goat anti-mouse IgG. After washing
the cells twice with PBS, stained cells were mounted on glass
slides and examined with an epifluorescence microscope
(Axioplan-2; Zeiss, Oberkochem).
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1.3.6 Invasion Assay

Tumor cell invasion in vitro was determined in a double-
filter assay as described previously in Erkell et al. (1988).
Briefly, a Matrigel was layered between two filters, a lower 5
um pore nitrocellulose filter and an upper 8 pm pore polycar-
bonate filter. Following incubation of 10° cells with the filter
sandwich for 20 h in 1 nil medium, the sandwich was fixed
and the filters separated and stained with DAPI. Cells present
in the gel on the lower filter were counted, and cell invasion
was expressed as the ration of the cell number on the lower
filter to the total number of cells present on both filters.
1.3.7 Quantitative PCR

For qPCR the cDNA was purified on Microspin G-50 col-
umns (GE Healthcare, Miinchen, Germany) and quantitated
by NanoDrop spectrophotometer (ND-1000. Kisker-Bio-
technology, Steinfurt, Germany). Primers for qPCR were
designed with the DNA Star Program and were produced by
MWG (Ebersberg, Germany). $-actin was used as an internal
standard. The PCR reaction was performed with the
SYBRgreen mastermix (Applied biosystems, Darmstadt,
Germany).
1.3.8 Cell Binding Assay

Cell binding assays to L.1-Fc or fibronectin are described in
detail in Oleszewski et al (JCB 2000).
1.3.9 Tumor Model and Therapy

Pathogen-free, female athymic CD1 nu/nu mice (7-9
weeks old; 20 g on average; Charles River) were inoculated
with 5x10% human lacZ-tagged ovarian carcinoma cells
(SKOV3ip-lacZ) into the peritoneal cavity at day 0, leading to
i.p. tumor formation within 5 weeks. Anti-I.1 mAbs were
diluted in sterile PBS to the concentration needed for treat-
ment. Tumor-bearing mice were treated i.p. twice weekly
with a 300 uL. solution of the respective dosage (10 mg/kg per
application, respectively), vehicle (PBS), or Heal 25 antibody
control. Antibody treatments started from day 3 after tumor
cell injection to give the tumor cells time to attach to the inner
side of the abdominal wall and the surfaces of the i.p. organs.
At autopsy (day 38), to ascites was sampled from all mice and
the volume was determined. All i.p. organs (including tumor
mass), the abdominal wall, and the diaphragm were removed,
stained with -galactosidase substrate (X-gal; Roche-Diag-
nostics, Penzberg, Germany), photographed, and weighed.
The indigo blue tumor mass between the organs, on the dia-
phragm and the inner site of the abdominal wall, was removed
and weighed alone. The relative tumor burden in each mouse
was calculated by dividing tumor mass weight by total situs
weight.

2. Example 2

Humanization of the Anti-[.1 Murine Antibody
L1_93

In order to humanize the murine anti-L.1 antibody .1 9.3,
the genes of human v-kappa 1 (humk1), and variable heavy
chain family III (humlll) were utilised as the acceptor
sequences. The numbering system used herein for these genes
is adopted from Wu and Kabat (Kabat, E. A, Wu, T. T., Perry,
H M, Gottesman, K S and Foeller, C (1992) Sequences of
proteins of immunological interest, Diane Books Publishing
company). The murine L1 9.3 antibody light and heavy
chain amino acid sequences were aligned against the amino
acid sequences of the humxk 1 light chain and the humlIII heavy
chain respectively. Two humanized [.1_ 9.3 antibodies (L.1__
9.3Hu and [L.1_9.3Hu3) were generated by replacing the six
CDRs of the human antibody with the corresponding CDRs
from the murine L.1_ 9.3 antibody.
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Locations of the Six Complementarity Determining Regions
(CDRs)

Kabat numbering

Loop scheme
LCDRI1 124-1L34
LCDR2 L50-L56
LCDR3 1.89-L97
HCDRI1 H31-H35B
HCDR2 H50-H65
HCDR3 H93-H101

A number of framework residues of the murine L1 _9.3
antibody were transferred to the humanized L1 9.3 antibod-
ies:

Version 1 (L1_9.3Hu) humanized antibody—heavy chain
residue numbers 6, 23, 27, 30, 43, 49, 71, 73,76, 78 and 94,
and light chain residue number 100 were transferred from the
murine L1_ 9.3 antibody and light chain residue number 73
was replaced with the corresponding (Phe) found at this posi-
tion in the human REI antibody light chain.

Version 2 (L1 _9.3Hu3) humanized antibody—heavy
chain residue numbers 6, 23, 27,30, 71, 73, and 94, and light
chain residue number 100 were transferred from the murine
L1_9.3 antibody.

DNA sequences encoding single-chain variable fragment
(scFv) analogues of the murine L1 9.3 antibody and the two
humanised versions of this antibody (I.1_9.3Hu, and
L1 _9.3Hu3) for expression in E. coli were then generated.
All of these scFvs contain the same linker (TSGPGDGGKG-
GPGKGPGGEGTKGTGPGG (SEQ ID NO: 12)). The scFv
genes were synthesized by GeneArt AG, Germany.

The antibody light chain and heavy chain DNA sequences
used to construct the humanized antibodies are provided in
FIGS. 8a and 85 respectively.

FIGS. 94-9¢ provide the amino acid sequences of the
murine L1_ 9.3 scFv and the humanized L1_9.3Hu and
[.19.3Hu3 scFvs respectively.

3. Example 3

Cloning of DNA Encoding the L1_ 9.3, L1-9.3Hu
and .1 9.3Hu3 scFvs into £. coli Periplasmic
Expression Vectors and Transformation of E. coli
with these Vectors

Periplasmic expressed of scFvs is beneficial for a number
of reasons. Firstly, such scFvs leak into the bacterial super-
natant and from there can conveniently be assayed for binding
to their cognate antigen (The L1 cancer antigen in this case).
Secondly, periplasmic expression allows for purification of
soluble active scFvs.

The DNA sequences encoding the L1_ 9.3, 1.1-9.3Hu and
L.1_9.3Hu3 scFvs as synthesized by GeneArt AG, Germany
were not supplied in an E. coli periplasmic expression vector.
Therefore, these DNA sequences where cloned into an E. cofi
periplasmic expression vector using the following methods.

The DNA encoding the synthesized scFvs were PCR res-
cued with the following primer pairs using standard PCR

conditions and reagents:
scFv Primer pair
L1_93 Yol811 and Yol&812
L1-9.3Hu Yol813 and Yol814
L1_9.3Hu3 Yol813 and Yol814




US 9,260,521 B2

23

The primer sequences are shown below.

(SEQ ID NO: 13)
Yolgll
AGCCGGCCATGGCCGATATTCAGATGACCCAGAC

(SEQ ID NO: 14)
Yolgl2
TCTATGCAGCGGCGGCACCGCCGCTGCTCACGGTAACGCTG

(SEQ ID NO: 15)
Yolgl3
AGCCGGCCATGGCCGATATTCAGATGACCCAGAG

(SEQ ID NO: 16)

Yolgl4
TCTATGCAGCGGCCGCACCGCCGCTGCTCACGGTAACCAGGGTG

The PCR products were run on a 1.6% agarose gel and
bands of the correct size excised and purified. The PCR prod-
ucts were double digested with Ncol and Notl restriction
enzymes under standard conditions followed by re-purifica-
tion. The PCR products were ligated into an IPTG inducible
periplasmic expression vector which contained:

apelB leader sequence to direct the encoded polypeptides

to the periplasm where this leader sequence is then
cleaved off

Ncol/Notl cloning sites

the human antibody kappa chain constant region

The ligated vectors were transformed into E. coli TG1 cells
and plated on of 2xTY agar (Bacto Trypton 16 g/L, yeast
extract 10 g/L., 15 g/L. bactoagar and NaCl 5 g/I.) supple-
mented with 100 pg/ml ampicillin and 2% glucose. The DNA
and amino acid sequences of the expressed portions of
L1_93, L1-93Hu and L1_9.3Hu3 scFv constructs are
shown in FIGS. 104, 1056 and 10c¢ respectively.

4. Example 4

Expression of L1 9.3, [L1-9.3Huand L1 _9.3Hu3
Single-Chain Antibodies in E. coli

The polypeptides expressed by these vectors include the
human antibody ¢ kappa constant region fused to the C ter-
mini of the scFvs. These ¢ kappa constant chain containing
constructs are referred to herein as single chain antibodies.

Eight E. coli clones for each single chain antibody con-
struct, L1 9.3, .1 _9.3Hu, and L1 _9Hu3, (24 clones in
total) were picked into separate wells of a 96 well plate
containing 300 pl of 2xTY (Bacto Trypton 16 g/L., yeast
extract 10 g/IL and NaCl 5 g/L.) supplemented with 100 pg/ml
ampicillin and 2% glucose. Each well has a 1 ml volume. The
cultures were grown with shaking (200 rpm) at 37° C. until
the cultures reached an OD, of approximately 0.5. The 96
well plates were then spun down at 3200 rpm for 10 min and
the supernatant was aspirated and discarded. The bacterial
pellets were resuspended in fresh 2XTY 400 pl supplemented
with 100 pg/ml ampicillin and 1 mM IPTG to induce expres-
sion of the single chain antibodies. The cultures were shaken
at 204 rpm overnight at 25° C.

The following day the 96 well plate was spun down at 3200
rpm for 10 min to pellet the cells. The supernatant containing
the expressed L1 single chain antibodies was kept for ELISA
analysis.

5. Example 5
ELISA Assay of Binding of the L1 9.3, 13-9.3Hu
and L1_ 9.3Hu3 scFvs to Human [.1 Cancer Antigen

This ELISA assay was carried out in order to confirm that
the humanisation process had not lead to a loss of antibody
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binding to the L1 cancer antigen and to identify which ofthe
clones picked correctly expressed the single chain antibody
constructs.

Three rows of a 96 well plate were coated with 100 pl L1
antigen comprising the extracellolar domain of the .1 protein
fused to an Fc fragment (5 pg/ml) in PBS for 1 hr at room
temperature. A further three rows were coated with strepta-
vidin (5 pg/ml) in PBS as a control.

The wells were washed three times with 370 pl of PBS and
blocked with 3% milk powder in PBS for 1 hr at room tem-
perature.

50 pl of each overnight bacterial supernatant was mixed
with 50 pl of 6% milk powder in PBS for 1 hour.

The blocked ELISA plate was washed twice with PBS as
described above and the blocked supernatants containing
single chain antibody were added and incubated for 1 hp at
room temperature.

The 96 well plate was washed four times with PBS 0.1%
tween followed by the addition 0of 100 pl of anti-human kappa
light chains bound and free antibody HRP conjugate (Sigma
A7164) 1:5000 dilution in PBS 1% BSA. The conjugate was
incubated for 1 hr at room temperature followed by five
washes with PBS 0.1% tween.

The ELISA was developed by the addition of TMB 2-Com-
ponent Microwell Peroxidase Substrate Kit (Kirkegaard and
Perry Laboratories Inc., USA) according to the manufactur-
er’s protocol. An image of the ELISA plate is shown in FIG.
4. Atleast four L1 binding clones have been observed for each
of three single chain antibody versions. These .1 binding
single chain antibody clones do not bind to streptavidin.

FIG. 11 shows the binding of the .1 9.3, [.1-9.3Hu and
L1_9.3Hu3 scFvs to the human [.1 cancer antigen. Rows A,
B and C are coated with L1 and rows D, E and F are coated
with streptavidin. The blue colour in the wells indicates bind-
ing of the individual scFv to the L1 on the plate. The lack of
colour in the streptavidin coated rows shows that the single
chain antibodies are specifically binding to L1.

6. Example 6

Determination of Binding Affinity

Mouse antibody [.1-9.3 and humanised antibody [.1-hu3
were assayed by Biacore analysis (Biacore AB, Uppsala,
Sweden) to determine binding kinetics.

A BlAcore CMS sensor chip was activated with EDC/NHS
and purified recombinant [.1-Fc extracellular fragment (515
pg/ml in PBS) was coupled to the CMS5 sensor chip to
between 200 and 3000 RU. The remaining active sites were
blocked by ethanolamine/HCI. Antibody binding was mea-
sured by adding antibody at concentrations from 6 to 3333
nM at a flow rate of 10 ul/min using the Kinject function. The
chip was regenerated with 10 mM Glycine pH2.0 with 500
mM NaCl to remove the bound antibodies.

The binding curves were fit to a Langmuir binding model
using BIA evaluation software (Biacore AB, Uppsala, Swe-
den). Determined KD values are shown in Table 2.

TABLE 2

Table 2: The humanized variant L1-hu3 displays a similar
high target affinity as the parent antibody 1.1-9.3.

Antibody L1-9.3 L1-hu3

Ka [1/Ms] 2.6 x 10° 8.0 x 10°

Kd [1/s] 22x107° 6.5x107°

KD [M] 8.5 x 10711 8.1 x 10711
7. Example 7

Antibody Binding to PBMCs and Cancer Cells

PBMC were obtained by density gradient centrifugation
from EDTA whole blood of healthy human donors. Cultured
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OVMZ tumor cells were harvested by trypsination. 1x10°
cells/well (75 ul) were seeded into FACS tubes. Dilutions of
L.1-9.3 mAb were prepared in culture medium with 10 mM
EDTA and 75 pl/well of L1-mAb dilution were added, to
PBMCs and OVMZ cells to result in final concentrations
between 6.6x107"* to 6.6x1078 Mol. Subsequently cells were
incubated over night (~24 h) at 37° C./5% CO, in an incuba-
tor. Cells were washed directly in FACS tubes using 2 ml of
FACS buffer followed by centrifugation at 300 g/5 min/4° C.
The supernatant was removed by pipetting. For staining, a
PE-labelled donkey anti-mouse secondary antibody (Dako)
was added at a volume of 150 pl/well followed by incubation
for 30 min at 4° C. Washing steps were repeated as above and
cells were fixed in 200 ul PBS/1% formaldehyde. Sample
mean fluorescence was then measured by FACS analysis.

As shown in FIG. 13, L1-9.3 mAb displays a strongly
reduced affinity to L1 on PBMC compared to tumor L1.
L1-9.3 binding to PBMC was detected in the nanomolar
range (dashed line), while binding to tumor cells could be
observed at picomolar concentrations (solid line). B) The
dissociation constants K , were estimated from the regression
curves using the concentration at half-maximal binding. K,
0fL1-9.3 on PBMC was at least 400-fold lower than on tumor
cells.

8. Example 8
Determination of Cytokine Release

PBMC were obtained by density gradient centrifugation
from citrate whole blood of healthy human donors. Cells were
resuspended in RPMI 1640/5% human seruny/5 ml NEAA/S
ml L-Glutamin/5 ml Natrium-Pyruvat. 1x10° cells per 100 ul
were seeded in round bottom 96 well plates. In a second step,
100 ul medium containing L.PS (10 ng/ml), [.1-9.3 mAb (20
ng/ml), OKT3 mAB (ebioscience) (75 ng/ml) or lonomycin/
PMA (1 ng/ml/5 ng/ml) were added in triplicates followed by
an incubation for 24 h at37° C., 5% CO,. As negative control,
untreated PBMC were used. After 24 h, levels of the cytokines
interferone-gamma and tumor necrosis factor were measured
by FACS analysis using the CBA-Cytokin-Flex-Sets (BD)
according to manufacturers information.

The resulting cytokine levels are depicted in FIG. 14. In
contrast to OKT3 mAB, Ionomycin/PMA, and LPS, [.1-9.3
did not significantly increase the TNF or IFN-gamma release
by PBMCs.

9. Example 9
T-Cell Proliferation Assay

PBMC were obtained by density gradient centrifugation
from citrate whole blood of two healthy human donors. 1x10°
cells per well were seeded in flat bottom 96 well plates. In a
second step, 100 ul medium containing either .1-9.3 mAb
(20 ug/ml) and OKT3 (ebioscience, 75 ng/ml) or L1-9.3 mAb
(20 ug/ml) or OKT3 (75 ng/ml) was added in triplicates. After
1 h, the latter two were supplemented with OKT3 or [.1-9.3,
respectively. To exclude any antibody related activation,
PBMC with or without L.1-9.3 were incubated in absence of
OKT3. Following an incubation for 24 h at 37° C., 5% CO, T
cell proliferation was assessed using a BrdU incorporation
assay (Roche) according to manufacturers information.

It can be concluded from the results shown in FIG. 15, that
L.1-9.3 mAb does neither induce T-cell proliferation or inhibit
OKT3 induced T-cell proliferation.

10. Example 10
Glycosylation Dependency of Antibody Binding

2x10° SKOV3ip cells were seeded in a 10 cm petri dishand
incubated for 24 h at 37° C., 5% CO,. After 24 h, cells were
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washed with PBS and lysed with 500 pul M-PER reagent
(Pierce) according to the protocol described in the Seize
Classic Mammalian Immunoprecipitation Kit (Pierce).
SkOv3ip cell lysate were deglycosylated as described in the
Enzymatic CarboRelease Kit (QA_Bio). Briefly, 2.5 ul dena-
turation solution was added to 35 pl of cell lysate. The sample
was incubated in a thermoblock at 100° C. for 5 min and then
chilled on ice. Finally 2.5 pl Triton-X and 1 pl of each gly-
cosidase contained in the Enzymatic CarboRelease Kit (QA-
_Bio) (PGNase F, O-Glycosidase, Sialidase, p-Galactosi-
dase, Glucoaminidase) were added according to
manufacturers protocol followed by an incubation at 37° C.
for 3 h. Glycosylated and deglycosylated were subjected to
SDS PAGE and subsequent Western blotting. Western blots
were incubated with different [.1 antibodies in dependence of
their staining performance. Concentrations of 1 pg/ml (9.3,
11A and 14.10), 5 pg/ml (35.9) or 10 pg/ml (OV52.24,
0OV543.18, 38.12, OV549.20) were used. L.1 antibody bind-
ing to western blot was detected with HRP-labeled anti-
mouse antibody (Dianova).

As shown in FIG. 16, the tested anti L1 antibodies can be
divided into three classes in respect to their glycosylation-
dependency: First class (unaffected by glycosylation):
[.1-9.3. Second class (binding in WB was negatively affected
by deglycosylation): 11A, 14.10, OV52.24 and OV549.20.
Third class (binding in WB was positively affected by degly-
cosylation): 35.9 and 38.12.

11. Example 11
Biodistribution of L.1-9.3 in Rabbit

A female rabbit (White Himalayan) was twice injected
with L1-9.3 (O h, 24 h) via the intravenous application route at
a dose of 10 mg/kg. 1 control animal received a comparable
volume of PBS. Animals were necropsied 72 h after the first
application. Organs were fixed in 4% buffered formalin and
embedded in paraffin. Histological slides were prepared and
immunohistochemistry was performed. Tissue sections of the
L1-9.3-treated and control animal were stained with an anti-
mouse antibody to detect binding of [.1-9.3 after intravenous
application. Signals were visualized by DAB (Sigma). Two
different detection systems, conventional Avidin/Biotin
Complex method or tyramide signal amplification system
CSA 1l method (Dako) were used, which allowed rough esti-
mation of the amount of in vivo bound L1-9.3. The conven-
tional Avidin/Biotin Complex method (Vector Laboratories)
is able to detect 1.1-9.3 concentrations of 50 ng/ml or higher,
while the biotin-free tyramide signal amplification system
CSA 1II (Dako) has a detection limit of 5 ng/ml. To determine
the L1 expression pattern, tissues of the control animal were
incubated with primary antibody [.1-9.3 and with the detec-
tion antibody. For ABC method a biotinylated anti-mouse
antibody (Dianova, dilution 1:3000) was used as detection
antibody, for CSA method was performed according to manu-
facturers protocol.

FIG. 17 shows the in vivo binding of intravenously applied
[.1-9.3 to collecting ducts of the kidney. In vivo binding was
only detectable using the amplification system CSA (FIG.
17A), while by using the conventional ABC-method, no sig-
nal was visible (FIG. 17B). Hence, .1-9.3 was detected in a
range of 30-300 pmol in the tissue (I.1-9.3 concentration is
presumably higher than 5 ng/ml and below 50 ng/ml). Nega-
tive control did not show staining, thus, unspecific staining
can be excluded (FIG. 17C). The staining pattern of in vivo
bound 1.1-9.3 (FIG. 17A) corresponds to the L1 expression
pattern in the kidney when directly staining tissue sections
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with L1-9.3 (FIG. 17D). It can be concluded that intrave-
nously administered [.1-93 antibody is able to extravasate to
peripheral tissue.

12. Example 12

Function of Humanized Forms of L19.3 mAb in
Nude Mice

We investigated whether the humanized form of the mAb
1.19.3 could also inhibit the tumor growth of ovarian carci-
noma in vivo. First we analysed the binding of the two
humanized forms of L1 9.3 to the selected cell line. Therefore,
flow cytometry was performed on SKOV3ip pcDNA3.1
Luciferase cells. (FIG. 18). Both mAbs showed strong bind-
ing to the tumor cell line, and gave similar binding results as
the native L1 9.3 mAb.

SKOV3ip pcDNA3.1 Luciferase cells were injected into
immunodeficient mice 24 h before starting the therapy.
Humanized antibodies (300 pg) or PBS were injected three
times per week intraperitoneally. To detect the tumor growth
in vivo, mice were imaged once weekly using the Xenogen

10

28

IVIS 200 System. Mice were anesthetised and injected with
Luciferin D, followed by detecting the light emission which is
produced during luciferase activity of the tumor cells. During
the time course we detected a slower tumor growth in the
group of mice treated with humanized mAb compared to the
control. At day 33 the last imaging data were taken. Imaging
results gave a decreased tumor volume of around 80% using
the hu3 mAb and approximately of 50% for chil.1 9.3. Both
results were strongly significant (FIG. 19). After 36 days mice
were sacrificed and tumor mass has determined. In both
humanized anti-I.1 mAbs treated groups a substantial
decreased tumor mass was measured compared to the PBS
group (FIG. 20 (A, B)).

13. Example 13

15

Abolishment of chemoresistance by treatment with anti [.1
CAM monoclonal antibody 9.3 was tested as described in
WO 2008/046529, Example 3 (see also FIG. 17¢ of WO
2008/046529). The results are shown in FIGS. 21 and 22. It

5o could be demonstrated that the monoclonal antibody 9.3 abol-

ishes chemoresistance. Its effect seems to be stronger than
those of the antibody 11A tested in WO 2008/046529.

TABLE 1
Western
mAb FACS blot iy L1-Fc¢  Invasion phospho-Erk ka(1/Ms) kd(1/s) KD (M)  tumor growth
L1-93 +++ +++ +++ +++ -60% -50% 2.6E+05  2.2E-05 8.5E-11 -60%
L1-11A +++ +++ +++ +++ -50% -40% 1.0E+05  4.0E-06 4.0E-11 -40%
L1-14.10 + ++ + +++ -40% -40% 1.4E+04 1.0E-06 7.1E-11 -30%
L1-38.12 + +++ + +++ 0 0 3.7E+04  2.0E-06  5.4E-11
L1-35.9 + +++ + +++ 0 0 4.0E+04  1.2E-05  3.0E-10
L1-N15.17 ++ - ++ ++ 0 0 5.3E+04 1.0E-03 1.9E-08
L1-1D12.22 - - + ++ 0 -20% 2.3E+04 1.0E-04 4.3E-09
L1-1D17.3 - - + ++ 0 0 2.3E+04 1.0E-04 4.3E-09
L1-1D64.8 - +++ + +++ 0 0 8.5E+04 1.5E-04  1.8E-09
L1-1D74.8 - +++ + +++ -10% 0 3.0E+04 2.0E-03 6.7E-08
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 36
<210> SEQ ID NO 1
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
peptide
<400> SEQUENCE: 1
Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn
1 5 10
<210> SEQ ID NO 2
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
peptide
<400> SEQUENCE: 2

Tyr Thr Ser Arg Leu His Ser
1 5

<210> SEQ ID NO 3
<211> LENGTH: 9
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-continued

30

<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 3

Gln Gln Gly Asn Thr Leu Pro Trp Thr
1 5

<210> SEQ ID NO 4

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 4

Arg Tyr Trp Met Leu
1 5

<210> SEQ ID NO 5

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide

<400> SEQUENCE: 5

Synthetic

Synthetic

Synthetic

Glu Ile Asn Pro Arg Asn Asp Arg Thr Asn Tyr Asn Glu Lys Phe Lys

1 5 10 15

Thr

<210> SEQ ID NO 6

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 6

Gly Gly Gly Tyr Ala Met Asp Tyr
1 5

<210> SEQ ID NO 7

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 7

Gln Asp Ile Ser Asn Tyr
1 5

<210> SEQ ID NO 8

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide

<400> SEQUENCE: 8

Synthetic

Synthetic

Synthetic
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-continued

32

Gln Gln Gly Asn Thr Leu Pro Trp Thr
1 5

<210> SEQ ID NO 9

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 9

Gly Tyr Thr Phe Thr Arg Tyr Trp
1 5

<210> SEQ ID NO 10

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 10

Ile Asn Pro Arg Asn Asp Arg Thr
1 5

<210> SEQ ID NO 11

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 11

Ala Leu Gly Gly Gly Tyr Ala Met Asp Tyr
1 5 10

<210> SEQ ID NO 12

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide

<400> SEQUENCE: 12

Synthetic

Synthetic

Synthetic

Synthetic

Thr Ser Gly Pro Gly Asp Gly Gly Lys Gly Gly Pro Gly Lys Gly Pro

1 5 10 15

Gly Gly Glu Gly Thr Lys Gly Thr Gly Pro Gly Gly
20 25

<210> SEQ ID NO 13

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

primer
<400> SEQUENCE: 13

agccggecat ggecgatatt cagatgacce agac

<210> SEQ ID NO 14
<211> LENGTH: 41

Synthetic

34
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-continued

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

primer

<400> SEQUENCE: 14

tctatgcage ggceggcacceg ccgctgetca cggtaacget g 41

<210> SEQ ID NO 15

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

primer

<400> SEQUENCE: 15

agceggecat ggccgatatt cagatgacce agag 34

<210> SEQ ID NO 16

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

primer

<400> SEQUENCE: 16

tctatgcage ggccgecaceg ccgetgetca cggtaaccag ggtg 44

<210> SEQ ID NO 17

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide

<400> SEQUENCE: 17

Asp

1

Asp

Leu

Tyr

Ser

Glu

Thr

Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Phe Leu Gly
Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Trp
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> SEQ ID NO 18

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide

<400> SEQUENCE: 18
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36

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

20 25

Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro

35 40

Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser

50

55

Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys

85 90

Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100 105

SEQ ID NO 19

LENGTH: 108

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

SEQUENCE: 19

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1

5 10

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser

20 25

Leu Asn Trp Tyr Gln Gln Thr Pro Gly Lys

35 40

Tyr Glu Ala Ser Asn Leu Gln Ala Gly Val

50

55

Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr

65

70

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln

85 90

Thr Phe Gly Gln Gly Thr Lys Leu Gln Ile

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100 105

SEQ ID NO 20

LENGTH: 108

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

SEQUENCE: 20

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

20 25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val

50

55

Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr

65

70

Leu Ser Ala Ser Val
15

Gln Ser Val Asp Ile
30

Gly Lys Ala Pro Lys
45

Gly Val Pro Ser Arg
60

Leu Thr Ile Ser Ser
75

Gln Gln Tyr Asn Ser
95

Glu Ile Lys

Artificial Sequence:

Leu Ser Ala Ser Val
15

Gln Asp Ile Ile Lys
Ala Pro Lys Leu Leu
45

Pro Ser Arg Phe Ser
60

Ile Ser Ser Leu Gln
75

Tyr Gln Ser Leu Pro
95

Thr Arg

Artificial Sequence:

Leu Ser Ala Ser Val
15

Gln Asp Ile Ser Asn
30

Ala Pro Lys Leu Leu
Pro Ser Arg Phe Ser
60

Ile Ser Ser Leu Gln
75

Gly

Ser

Leu

Phe

Leu

80

Leu

Synthetic

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Synthetic

Gly

Tyr

Ile

Gly

Pro
80
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-continued

Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Trp

85

90

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Glu

10

Gly

Gly

Thr

Arg

Asp

90

Tyr

100 105
<210> SEQ ID NO 21
<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of
polypeptide
<400> SEQUENCE: 21
Asp Ile Gln Met Thr Gln Ser Pro Ser
1 5
Asp Arg Val Thr Ile Thr Cys Arg Ala
20 25
Leu Asn Trp Tyr Gln Gln Lys Pro Gly
35 40
Tyr Tyr Thr Ser Arg Leu His Ser Gly
50 55
Ser Gly Ser Gly Thr Asp Tyr Thr Leu
65 70
Glu Asp Phe Ala Thr Tyr Phe Cys Gln
85
Thr Phe Gly Gly Gly Thr Lys Leu Glu
100 105
<210> SEQ ID NO 22
<211> LENGTH: 117
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of
polypeptide
<400> SEQUENCE: 22
Gln Val Gln Leu Gln Gln Pro Gly Ala
1 5
Ser Val Asn Leu Ser Cys Arg Ala Ser
20 25
Trp Met Leu Trp Val Arg Gln Arg Pro
35 40
Gly Glu Ile Asn Pro Arg Asn Asp Arg
50 55
Lys Thr Lys Ala Thr Leu Thr Val Asp
65 70
Met Gln Leu Thr Ser Leu Thr Ser Glu
85
Ala Leu Gly Gly Gly Tyr Ala Met Asp
100 105
Val Thr Val Ser Ser
115
<210> SEQ ID NO 23
<211> LENGTH: 118
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:

Artificial Sequence:

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Artificial Sequence:

Leu

Tyr

His

Asn

Ser

75

Ser

Trp

Ser

Asp

Pro

Ser

60

Ser

Asn

Arg

Val

Thr

Gly

Tyr

60

Ser

Ala

Gly

Ala

Ile

Lys

45

Arg

Ser

Thr

Lys

Phe

Leu

45

Asn

Ser

Val

Gln

Ser

Ser

30

Leu

Phe

Leu

Leu

Ser

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

95

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

15

Arg

Trp

Lys

Ala

Phe
95

Thr

Synthetic

Tyr

Ile

Gly

Pro

80

Trp

Synthetic

Ala

Tyr

Val

Phe

Tyr

80

Cys

Ser
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39

-continued

40

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 23

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Lys Asp
20 25 30

Tyr Ala Met Ser Ile Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45

Trp Val Ala Val Ile Ser Asn Gly Ser Asp Thr Tyr Tyr Ala Asp Ser
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu
65 70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Arg Asp Ser Arg Phe Phe Asp Val Ile Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 24

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 24

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Ser Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

Trp Met Leu Trp Val Arg Gln Arg Pro Gly His Gly Leu Glu Trp Val
35 40 45

Gly Glu Ile Asn Pro Arg Asn Asp Arg Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Thr Arg Phe Thr Ile Ser Val Asp Arg Ser Lys Ser Thr Ala Tyr
65 70 75 80

Leu Gln Met Asp Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Leu Gly Gly Gly Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 25

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 25

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Ser Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
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-continued

42

Trp

Ala

Lys

65

Leu

Ala

<210>
<211>
<212>
<213>
<220>
<223>

Met

Glu

50

Thr

Gln

Leu

Thr

Leu

35

Ile

Arg

Met

Gly

Val
115

20

Trp

Asn

Phe

Asp

Gly

100

Ser

PRT

Val

Pro

Thr

Ser

Gly

Ser

SEQ ID NO 26
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

253

polypeptide

<400> SEQUENCE:

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Gly

Thr

Ala

145

Ser

Pro

Arg

Asp

Glu

225

Asp

Ile

Arg

Asn

Tyr

50

Gly

Asp

Phe

Asp

Lys

130

Glu

Gly

Gly

Thr

Arg
210

Asp

Tyr

Gln

Val

Trp

35

Thr

Ser

Phe

Gly

Gly

115

Gly

Leu

Tyr

His

Asn
195
Ser

Ser

Trp

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Gly

Thr

Val

Thr

Gly

180

Tyr

Ser

Ala

Gly

26

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Lys

Gly

Lys

Phe

165

Leu

Asn

Ser

Val

Gln
245

Arg

Arg

Ile

70

Leu

Tyr

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

Gly

Pro

Ser

150

Thr

Glu

Glu

Thr

Tyr

230

Gly

Gln

Asn

55

Ser

Arg

Ala

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

Gly

Gly

135

Gly

Arg

Trp

Lys

Ala
215

Phe

Thr

Arg

40

Asp

Val

Ala

Met

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Pro

120

Gly

Ala

Tyr

Val

Phe
200
Tyr

Cys

Ser

25

Pro

Arg

Asp

Glu

Asp
105

Ser

Ala

Asp

Gly

Leu

Gln

Glu

105

Gly

Gln

Ser

Trp

Gly

185

Lys

Met

Ala

Val

Gly

Thr

Arg

Asp

Tyr

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Lys

Val

Val

Met

170

Glu

Thr

Gln

Leu

Thr
250

Lys Gly
Asn Tyr
60

Ser Lys
75

Thr Ala

Trp Gly

Artificial Sequence:

Leu Ser

Gln Asp

Thr Val

Pro Ser
60

Ile Ser
75

Gly Asn

Lys Arg

Gly Pro

Gln Leu
140

Asn Leu
155

Leu Trp

Ile Asn

Lys Ala

Leu Thr

220

Gly Gly
235

Val Ser

Leu

45

Asn

Asn

Val

Gln

Ala

Ile

Lys

45

Arg

Asn

Thr

Thr

Gly

125

Gln

Ser

Val

Pro

Thr
205
Ser

Gly

Ser

30

Glu

Glu

Thr

Tyr

Gly
110

Phe

Ser

30

Leu

Phe

Leu

Leu

Ser

110

Gly

Gln

Cys

Arg

Arg

190

Leu

Leu

Tyr

Trp

Lys

Leu

Phe

95

Thr

Leu

15

Asn

Leu

Ser

Glu

Pro

95

Gly

Glu

Pro

Arg

Gln

175

Asn

Thr

Thr

Ala

Val
Phe
Tyr
80

Cys

Leu

Synthetic

Gly

Tyr

Ile

Gly

Gln

80

Trp

Pro

Gly

Gly

Ala

160

Arg

Asp

Val

Ser

Met
240
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-continued

44

<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 27
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

253

polypeptide

<400> SEQUENCE:

Asp

1

Asp

Leu

Tyr

Ser

Glu

Thr

Gly

Thr

Gly

145

Ser

Pro

Arg

Asp

Glu

225

Asp

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ile

Arg

Asn

Tyr

50

Gly

Asp

Phe

Asp

Lys

130

Gly

Gly

Gly

Thr

Arg

210

Asp

Tyr

Gln

Val

Trp

35

Thr

Ser

Phe

Gly

Gly

115

Gly

Leu

Tyr

His

Asn

195

Ser

Thr

Trp

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Gly

Thr

Val

Thr

Gly

180

Tyr

Lys

Ala

Gly

PRT

27

Thr

5

Ile

Gln

Arg

Thr

Thr

85

Gly

Lys

Gly

Gln

Phe

165

Leu

Asn

Ser

Val

Gln
245

SEQ ID NO 28
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

253

polypeptide

SEQUENCE :

28

Gln

Thr

Gln

Leu

Asp

Tyr

Thr

Gly

Pro

Ser

150

Thr

Glu

Glu

Thr

Tyr

230

Gly

Ser

Cys

Lys

His

55

Tyr

Phe

Lys

Gly

Gly

135

Gly

Arg

Trp

Lys

Ala

215

Phe

Thr

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Pro

120

Gly

Gly

Tyr

Val

Phe

200

Tyr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Gly

Glu

Ser

Trp

Gly

185

Lys

Leu

Ala

Val

Asp Ile Gln Met Thr Gln Ser Pro Ser

1

5

Asp Arg Val Thr Ile Thr Cys Arg Ala

20

25

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Lys

Val

Leu

Met

170

Glu

Thr

Gln

Leu

Thr
250

Ser
10

Ser

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys

35

40

Artificial Sequence:

Leu Ser

Gln Asp

Ala Pro

Pro Ser

60

Ile Ser

Gly Asn

Lys Arg

Gly Pro

Gln Leu

140

Arg Leu
155

Leu Trp

Ile Asn

Arg Phe

Met Asp
220

Gly Gly
235

Val Ser

Artificial Sequence:

Ala

Ile

Lys

45

Arg

Ser

Thr

Thr

Gly

125

Val

Ser

Val

Pro

Thr

205

Ser

Gly

Ser

Ser

Ser

30

Leu

Phe

Leu

Leu

Ser

110

Gly

Gln

Cys

Arg

Arg

190

Ile

Leu

Tyr

Val

Asn

Leu

Ser

Gln

Pro

95

Gly

Glu

Ser

Arg

Gln

175

Asn

Ser

Arg

Ala

Leu Ser Ala Ser Val

15

Gln Asp Ile Ser Asn

30

Ala Pro Lys Leu Leu

45

Synthetic

Gly

Tyr

Ile

Gly

Pro

80

Trp

Pro

Gly

Gly

Ala

160

Arg

Asp

Val

Ala

Met
240

Synthetic

Gly

Tyr

Ile
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45

-continued

46

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr Ser Gly Pro
100 105 110

Gly Asp Gly Gly Lys Gly Gly Pro Gly Lys Gly Pro Gly Gly Glu Gly
115 120 125

Thr Lys Gly Thr Gly Pro Gly Gly Glu Val Gln Leu Val Gln Ser Gly
130 135 140

Gly Gly Leu Val Gln Ser Gly Gly Ser Leu Arg Leu Ser Cys Arg Ala
145 150 155 160

Ser Gly Tyr Thr Phe Thr Arg Tyr Trp Met Leu Trp Val Arg Gln Arg
165 170 175

Pro Gly Lys Gly Leu Glu Trp Val Ala Glu Ile Asn Pro Arg Asn Asp
180 185 190

Arg Thr Asn Tyr Asn Glu Lys Phe Lys Thr Arg Phe Thr Ile Ser Val
195 200 205

Asp Arg Ser Lys Asn Thr Leu Tyr Leu Gln Met Asp Ser Leu Arg Ala
210 215 220

Glu Asp Thr Ala Val Tyr Phe Cys Ala Leu Gly Gly Gly Tyr Ala Met
225 230 235 240

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
245 250

<210> SEQ ID NO 29

<211> LENGTH: 1178

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (5)..(1171)

<400> SEQUENCE: 29

acat atg aaa tac cta ttg cct acg gca gcc get gga ttg tta tta cte 49

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu

1 5 10 15
geg gee cag ccg gece atg gec gat att cag atg acc cag acc acg agce 97
Ala Ala Gln Pro Ala Met Ala Asp Ile Gln Met Thr Gln Thr Thr Ser

20 25 30
agc ctg agc gcg ttt ctg gge gat cgt gtg acc att agc tgc cgt gcg 145
Ser Leu Ser Ala Phe Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala
35 40 45
agc cag gat att agc aac tat ctg aac tgg tat cag cag aaa ccg gat 193
Ser Gln Asp Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp
50 55 60

ggc acc gtg aaa ctg ctg att tat tat acc agce cgt ctg cat agce ggt 241
Gly Thr Val Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly

65 70 75
gtg ccg age cgt ttt age gge age ggt age gge acc gat tat age ctg 289
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu
80 85 90 95
acc att tct aac ctg gaa cag gaa gat ttt gcg acc tat ttt tgc cag 337

Thr Ile Ser Asn Leu Glu Gln Glu Asp Phe Ala Thr Tyr Phe Cys Gln
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48

-continued
100 105 110
cag ggc aac acg ctg ccg tgg acc ttt ggce ggt gge acc aaa ctg gaa 385
Gln Gly Asn Thr Leu Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125
att aaa cgt act agt ggt ccg gge gat ggce ggt aaa ggc ggt ccg ggce 433
Ile Lys Arg Thr Ser Gly Pro Gly Asp Gly Gly Lys Gly Gly Pro Gly
130 135 140
aaa ggt ccg ggt ggc gaa ggc acc aaa ggc act ggg ccc ggyg ggt cag 481
Lys Gly Pro Gly Gly Glu Gly Thr Lys Gly Thr Gly Pro Gly Gly Gln
145 150 155
gtt cag ctg cag cag ccg ggt gcg gaa ctg gtg aaa agce ggc geg age 529
Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Ser Gly Ala Ser
160 165 170 175
gtg aac ctg agc tgt cgt gcg agce ggce tat acc ttt acc cgt tat tgg 577
Val Asn Leu Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Trp
180 185 190
atg ctg tgg gtg cgt cag cgt ccg ggce cac gge ctg gaa tgg gtg ggc 625
Met Leu Trp Val Arg Gln Arg Pro Gly His Gly Leu Glu Trp Val Gly
195 200 205
gaa att aat ccg cgt aac gat cgt acc aac tat aac gaa aaa ttc aaa 673
Glu Ile Asn Pro Arg Asn Asp Arg Thr Asn Tyr Asn Glu Lys Phe Lys
210 215 220
acc aaa gcg acc ctg acc gtg gat cgt agce age age acc geg tat atg 721
Thr Lys Ala Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr Met
225 230 235
cag ctg acg agc ctg acc tct gaa gat agc gcg gtg tat ttc tge geg 769
Gln Leu Thr Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala
240 245 250 255
ctg ggc ggt ggc tat gcg atg gat tat tgg ggc cag ggc acc agce gtt 817
Leu Gly Gly Gly Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser Val
260 265 270
acc gtg agc agc ggc ggt gcg gcc gct gca cca tect gte tte ate tte 865
Thr Val Ser Ser Gly Gly Ala Ala Ala Ala Pro Ser Val Phe Ile Phe
275 280 285
ccg cca tct gat gag cag ttg aaa tct gga act gec tect gtt gtg tgce 913
Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys
290 295 300
ctg ctg aat aac ttc tat ccc aga gag gcc aaa gta cag tgg aag gtg 961
Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
305 310 315
gat aac gcc ctc caa tcg ggt aac tcce cag gag agt gtc aca gag cag 1009
Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
320 325 330 335
gac agc aag gac agc acc tac agc ctc age age acc ctg acg ctg agce 1057
Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
340 345 350
aaa gca gac tac gag aaa cac aaa gtc tac gcc tgc gaa gtc acc cat 1105
Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His
355 360 365
cag ggc ctg agt tcg cce gtc aca aag agc ttc aac c¢gc gga gag tca 1153
Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Ser
370 375 380
cac cac cac cac cac cac tagtaat 1178
His His His His His His
385

<210> SEQ ID NO 30

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Artificial Sequence

PRT

389
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50

<220> FEATURE:

<223> OTHER INFORMATION:

polypeptide

<400> SEQUENCE:

Met

1

Ala

Leu

Gln

Thr

65

Pro

Ile

Gly

Lys

Gly

145

Gln

Asn

Leu

Ile

Lys

225

Leu

Gly

Pro

Leu

305

Asn

Ser

Ala

Gly

Lys

Gln

Ser

Asp

50

Val

Ser

Ser

Asn

Arg

130

Pro

Leu

Leu

Trp

Asn

210

Ala

Thr

Gly

Ser

Ser

290

Asn

Ala

Lys

Asp

Leu
370

His

Tyr

Pro

Ala

Ile

Lys

Arg

Asn

Thr

115

Thr

Gly

Gln

Ser

Val

195

Pro

Thr

Ser

Gly

Ser

275

Asp

Asn

Leu

Asp

Tyr

355

Ser

His

Leu

Ala

20

Phe

Ser

Leu

Phe

Leu

100

Leu

Ser

Gly

Gln

Cys

180

Arg

Arg

Leu

Leu

Tyr

260

Gly

Glu

Phe

Gln

Ser
340
Glu

Ser

His

30

Leu

Met

Leu

Asn

Leu

Ser

85

Glu

Pro

Gly

Glu

Pro

165

Arg

Gln

Asn

Thr

Thr

245

Ala

Gly

Gln

Tyr

Ser

325

Thr

Lys

Pro

His

Pro

Ala

Gly

Tyr

Ile

70

Gly

Gln

Trp

Pro

Gly

150

Gly

Ala

Arg

Asp

Val

230

Ser

Met

Ala

Leu

Pro

310

Gly

Tyr

His

Val

Description of

Thr

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thr

Gly

135

Thr

Ala

Ser

Pro

Arg

215

Asp

Glu

Asp

Ala

Lys

295

Arg

Asn

Ser

Lys

Thr
375

Ala

Ile

Arg

Asn

Tyr

Gly

Asp

Phe

120

Asp

Lys

Glu

Gly

Gly

200

Thr

Arg

Asp

Tyr

Ala

280

Ser

Glu

Ser

Leu

Val
360

Lys

Ala

Gln

25

Val

Trp

Thr

Ser

Phe

105

Gly

Gly

Gly

Leu

Tyr

185

His

Asn

Ser

Ser

Trp

265

Ala

Gly

Ala

Gln

Ser
345

Tyr

Ser

Ala

10

Met

Thr

Tyr

Ser

Gly

90

Ala

Gly

Gly

Thr

Val

170

Thr

Gly

Tyr

Ser

Ala

250

Gly

Pro

Thr

Lys

Glu
330
Ser

Ala

Phe

Artificial Sequence:

Gly

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Lys

Gly

155

Lys

Phe

Leu

Asn

Ser

235

Val

Gln

Ser

Ala

Val

315

Ser

Thr

Cys

Asn

Leu

Gln

Ser

Gln

60

Leu

Asp

Tyr

Thr

Gly

140

Pro

Ser

Thr

Glu

Glu

220

Thr

Tyr

Gly

Val

Ser

300

Gln

Val

Leu

Glu

Arg
380

Leu

Thr

Cys

45

Lys

His

Tyr

Phe

Lys

125

Gly

Gly

Gly

Arg

Trp

205

Lys

Ala

Phe

Thr

Phe

285

Val

Trp

Thr

Thr

Val
365

Gly

Leu

Thr

30

Arg

Pro

Ser

Ser

Cys

110

Leu

Pro

Gly

Ala

Tyr

190

Val

Phe

Tyr

Cys

Ser

270

Ile

Val

Lys

Glu

Leu
350

Thr

Glu

Leu

15

Ser

Ala

Asp

Gly

Leu

95

Gln

Glu

Gly

Gln

Ser

175

Trp

Gly

Lys

Met

Ala

255

Val

Phe

Cys

Val

Gln
335
Ser

His

Ser

Synthetic

Ala

Ser

Ser

Gly

Val

80

Thr

Gln

Ile

Lys

Val

160

Val

Met

Glu

Thr

Gln

240

Leu

Thr

Pro

Leu

Asp

320

Asp

Lys

Gln

His
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-continued

385

<210> SEQ ID NO 31

<211> LENGTH: 1179

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (5)..(1171)

<400> SEQUENCE: 31

acat atg aaa tac cta ttg cct acg gca gcc get gga ttg tta tta cte 49
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu
1 5 10 15
geg gee cag ccg gece atg gec gat att cag atg acc cag agc ccg age 97
Ala Ala Gln Pro Ala Met Ala Asp Ile Gln Met Thr Gln Ser Pro Ser
20 25 30
agce ctg age gog age gtg ggt gat cgt gtg acc att acc tgce cgt gecg 145
Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala
35 40 45
agc cag gat att agc aac tat ctg aac tgg tat cag cag aaa ccg ggc 193
Ser Gln Asp Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly
50 55 60
aaa gcg ccg aaa ctg ctg att tat tat acc agc cgt ctg cat agc ggt 241
Lys Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly
65 70 75
gtg ccg agc cgt ttt agce ggc age ggt age ggc acc gat tat acc ttt 289
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe
80 85 90 95
acc att agc agc ctg cag ccg gaa gat ttt gecg acc tat ttt tgce cag 337
Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Phe Cys Gln
100 105 110
cag ggc aac acg ctg ccg tgg acc ttt ggce ggt gge acc aaa ctg gaa 385
Gln Gly Asn Thr Leu Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu
115 120 125
att aaa cgt act agt ggt ccg gge gat ggce ggt aaa ggc ggt ccg ggce 433
Ile Lys Arg Thr Ser Gly Pro Gly Asp Gly Gly Lys Gly Gly Pro Gly
130 135 140
aaa ggt ccg ggt ggc gaa ggc acc aaa ggc act ggg ccc ggyg ggt gaa 481
Lys Gly Pro Gly Gly Glu Gly Thr Lys Gly Thr Gly Pro Gly Gly Glu
145 150 155
gtt cag ctg gtg cag agc ggc ggt ggt ctg gtt cag age ggt ggce age 529
Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Ser Gly Gly Ser
160 165 170 175
ctg cgt ctg agc tgt cgt gcg agc ggc tat acc ttc acc cgt tat tgg 577
Leu Arg Leu Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Arg Tyr Trp
180 185 190
atg ctg tgg gtg cgt cag cgt ccg ggce cac gge ctg gaa tgg gtg ggc 625
Met Leu Trp Val Arg Gln Arg Pro Gly His Gly Leu Glu Trp Val Gly
195 200 205
gaa att aat ccg cgt aac gat cgt acc aac tat aac gaa aaa ttt aaa 673
Glu Ile Asn Pro Arg Asn Asp Arg Thr Asn Tyr Asn Glu Lys Phe Lys
210 215 220
acc cge tte acc att age gtg gat cgt age aaa agce acc geg tat ctg 721
Thr Arg Phe Thr Ile Ser Val Asp Arg Ser Lys Ser Thr Ala Tyr Leu
225 230 235
cag atg gat agc ctg cgt gcg gaa gat acc gcg gtg tat ttt tgce gecg 769

Gln Met Asp Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys Ala
240 245 250 255
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-continued

54

ctyg
Leu

acce
Thr

ceg
Pro

ctyg
Leu

gat
Asp
320

gac

Asp

aaa
Lys

cag
Gln

cac
His

<210>
<211>
<212>
<213>
<220>
<223>

gge
Gly

gtg
Val

cca
Pro

ctyg
Leu
305

aac
Asn

agc
Ser

gca
Ala

gge
Gly

cac
His
385

ggt
Gly

agc
Ser

tct
Ser
290

aat
Asn

gece
Ala

aag
Lys

gac
Asp

ctyg
Leu
370

cac
His

gge
Gly

agc
Ser
275

gat

Asp

aac
Asn

cte
Leu

gac
Asp

tac
Tyr
355

agt
Ser

cac
His

PRT

tat
Tyr
260

gge
Gly

gag
Glu

tte
Phe

caa
Gln

agc
Ser
340

gag
Glu

teg
Ser

cac
His

SEQ ID NO 32
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

389

polypeptide

<400> SEQUENCE:

Met

1

Ala

Leu

Gln

Ala

65

Pro

Ile

Gly

Lys

Gly

145

Gln

Lys

Gln

Ser

Asp

Pro

Ser

Ser

Asn

Arg
130

Pro

Leu

Tyr

Pro

Ala

35

Ile

Lys

Arg

Ser

Thr

115

Thr

Gly

Val

Leu

Ala

20

Ser

Ser

Leu

Phe

Leu

100

Leu

Ser

Gly

Gln

32

Leu

5

Met

Val

Asn

Leu

Ser

85

Gln

Pro

Gly

Glu

Ser

gecg
Ala

ggt
Gly

cag
Gln

tat
Tyr

teg
Ser
325

acc

Thr

aaa
Lys

cece
Pro

cac
His

Pro

Ala

Gly

Tyr

Ile

70

Gly

Pro

Trp

Pro

Gly
150

Gly

atg
Met

gecg
Ala

ttg
Leu

cece
Pro
310

ggt
Gly

tac
Tyr

cac
His

gte
Val

tagtaatt

Thr

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thr

Gly
135

Thr

Gly

gat
Asp

gece
Ala

aaa
Lys
295

aga

Arg

aac
Asn

agc
Ser

aaa
Lys

aca
Thr
375

Ala

Ile

Arg

40

Asn

Tyr

Gly

Asp

Phe
120
Asp

Lys

Gly

tat
Tyr

get
Ala
280

tct
Ser

gag
Glu

tce
Ser

cte
Leu

gte
Val
360

aag
Lys

Ala

Gln

25

Val

Trp

Thr

Ser

Phe

105

Gly

Gly

Gly

Leu

tgg
Trp
265

gca
Ala

gga
Gly

gece
Ala

cag
Gln

agc
Ser
345

tac

Tyr

agc
Ser

Ala

Met

Thr

Tyr

Ser

Gly

90

Ala

Gly

Gly

Thr

Val

gge
Gly

cca
Pro

act
Thr

aaa
Lys

gag
Glu
330

age

Ser

gee
Ala

tte
Phe

Artificial Sequence:

Gly

Thr

Ile

Gln

Arg

75

Thr

Thr

Gly

Lys

Gly

155

Gln

cag
Gln

tct
Ser

gece
Ala

gta
Val
315

agt

Ser

acce
Thr

tgc
Cys

aac
Asn

Leu

Gln

Thr

Gln

60

Leu

Asp

Tyr

Thr

Gly
140

Pro

Ser

gge
Gly

gte
Val

tct
Ser
300

cag

Gln

gte
Val

ctyg
Leu

gaa
Glu

cge
Arg
380

Leu

Ser

Cys

45

Lys

His

Tyr

Phe

Lys
125
Gly

Gly

Gly

ace
Thr

ttc
Phe
285

gtt
Val

tgg
Trp

aca
Thr

acg
Thr

gte
Val
365

gga
Gly

Leu

Pro

30

Arg

Pro

Ser

Thr

Cys

110

Leu

Pro

Gly

Gly

ctyg
Leu
270

ate
Ile

gtg
Val

aag
Lys

gag
Glu

ctyg
Leu
350

accec

Thr

gag
Glu

Leu

15

Ser

Ala

Gly

Gly

Phe

95

Gln

Glu

Gly

Glu

Ser

gtt
Val

ttc
Phe

tgce
Cys

gtg
Val

cag
Gln
335

age

Ser

cat
His

tca
Ser

817

865

913

961

1009

1057

1105

1153

1179

Synthetic

Ala

Ser

Ser

Lys

Val

80

Thr

Gln

Ile

Lys

Val

160

Leu
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56

Arg

Leu

Ile

Arg

225

Met

Gly

Pro

Leu

305

Asn

Ser

Ala

Gly

His
385

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>

Leu

Trp

Asn

210

Phe

Asp

Gly

Ser

Ser

290

Asn

Ala

Lys

Asp

Leu

370

His

Ser

Val

195

Pro

Thr

Ser

Gly

Ser

275

Asp

Asn

Leu

Asp

Tyr

355

Ser

His

Cys

180

Arg

Arg

Ile

Leu

Tyr

260

Gly

Glu

Phe

Gln

Ser

340

Glu

Ser

His

165

Arg

Gln

Asn

Ser

Arg

245

Ala

Gly

Gln

Tyr

Ser

325

Thr

Lys

Pro

His

SEQ ID NO 33
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

1179

Ala

Arg

Asp

Val

230

Ala

Met

Ala

Leu

Pro

310

Gly

Tyr

His

Val

polynucleotide

FEATURE:
NAME/KEY: CDS
LOCATION :

<400> SEQUENCE:

acat atg aaa tac cta ttg cct acg gca gcc get gga ttg tta tta
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu

gecg
Ala

agc
Ser

agc
Ser

Lys

gtg

1
gce

Ala

ctyg
Leu

cag
Gln

gecg
Ala
65

ceg

cag
Gln

agc
Ser

gat
Asp
50

ccg
Pro

age

ccg
Pro

gecg
Ala
35

att
Ile

aaa
Lys

cgt

Ser

Pro

Arg

215

Asp

Glu

Asp

Ala

Lys

295

Arg

Asn

Ser

Lys

Thr
375

(5) ..(1171)

33

gece
Ala
20

agc
Ser

agc
Ser

ctyg
Leu

ttt

5

atg
Met

gtg
Val

aac
Asn

ctyg
Leu

age

gece
Ala

ggt
Gly

tat
Tyr

att
Ile
70

gge

Gly

Gly

200

Thr

Arg

Asp

Tyr

Ala

280

Ser

Glu

Ser

Leu

Val

360

Lys

gat
Asp

gat
Asp

ctyg
Leu
55

tat
Tyr

age

Tyr

185

His

Asn

Ser

Thr

Trp

265

Ala

Gly

Ala

Gln

Ser

345

Tyr

Ser

att
Ile

cgt
Arg
40

aac
Asn

tat
Tyr

ggt

170

Thr

Gly

Tyr

Lys

Ala

250

Gly

Pro

Thr

Lys

Glu

330

Ser

Ala

Phe

cag
Gln
25

gtg
Val

tgg
Trp

ace
Thr

age

Phe Thr

Leu Glu

Asn Glu
220

Ser Thr
235

Val Tyr

Gln Gly

Ser Val

Ala Ser
300

Val Gln
315

Ser Val

Thr Leu

Cys Glu

Asn Arg
380

10
atg acc

Met Thr

acc att
Thr Ile

tat cag
Tyr Gln

age cgt
Ser Arg
75

ggc acc

Arg

Trp

205

Lys

Ala

Phe

Thr

Phe

285

Val

Trp

Thr

Thr

Val

365

Gly

cag
Gln

acce
Thr

cag
Gln
60

ctyg
Leu

gat

Tyr

190

Val

Phe

Tyr

Cys

Leu

270

Ile

Val

Lys

Glu

Leu

350

Thr

Glu

agc
Ser

tgce
Cys
45

aaa
Lys

cat
His

tat

175

Trp

Gly

Lys

Leu

Ala

255

Val

Phe

Cys

Val

Gln

335

Ser

His

Ser

ccg
Pro
30

cgt
Arg

ccg
Pro

agc
Ser

accec

Met

Glu

Thr

Gln

240

Leu

Thr

Pro

Leu

Asp

320

Asp

Lys

Gln

His

Synthetic

cte 49
Leu

agce 97
Ser

gcg 145
Ala

ggc 193
Gly

ggt 241
Gly

ctg 289
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58

80

acce
Thr

cag
Gln

att
Ile

Lys

gtt
Val
160

ctyg
Leu

atg
Met

gaa
Glu

acce
Thr

cag
Gln
240

ctyg

Leu

acce
Thr

ceg
Pro

ctyg
Leu

gat
Asp
320

gac
Asp

Lys

cag
Gln

cac
His

Pro

att
Ile

gge
Gly

aaa
Lys

ggt
Gly
145

cag
Gln

cgt
Arg

ctyg
Leu

att
Ile

cge
Arg
225

atg
Met

gge
Gly

gtg
Val

cca
Pro

ctyg
Leu
305

aac
Asn

agc
Ser

gca
Ala

gge
Gly

cac
His
385

Ser

agc
Ser

aac
Asn

cgt
Arg
130

ccg
Pro

ctyg
Leu

ctyg
Leu

tgg
Trp

aat
Asn
210

ttc
Phe

gat
Asp

ggt
Gly

agc
Ser

tct
Ser
290

aat
Asn

gece
Ala

aag
Lys

gac
Asp

ctyg
Leu
370

cac
His

Arg

agc
Ser

acg
Thr
115

act
Thr

ggt
Gly

gtg
Val

agc
Ser

gtg
Val
195

ccg
Pro

ace
Thr

agc
Ser

gge
Gly

agc
Ser
275

gat
Asp

aac
Asn

cte
Leu

gac
Asp

tac
Tyr
355

agt

Ser

cac
His

Phe

ctyg
Leu
100

ctyg
Leu

agt
Ser

gge
Gly

cag
Gln

tgt
Cys
180

cgt
Arg

cgt
Arg

att
Ile

ctyg
Leu

tat
Tyr
260

gge
Gly

gag
Glu

tte
Phe

caa
Gln

agc
Ser
340

gag
Glu

teg
Ser

cac
His

Ser

cag
Gln

ceg
Pro

ggt
Gly

gaa
Glu

agc
Ser
165

cgt
Arg

cag
Gln

aac
Asn

agc
Ser

cgt
Arg
245

gecg
Ala

ggt
Gly

cag
Gln

tat
Tyr

teg
Ser
325

acc

Thr

aaa
Lys

cece
Pro

cac
His

Gly

ceg
Pro

tgg
Trp

ceg
Pro

gge
Gly
150

gge
Gly

gecg
Ala

cgt
Arg

gat
Asp

gtg
Val
230

gecg
Ala

atg
Met

gecg
Ala

ttg
Leu

cece
Pro
310

ggt
Gly

tac
Tyr

cac
His

gte
Val

tagtaatt

Ser

gaa
Glu

ace
Thr

gge
Gly
135

ace
Thr

ggt
Gly

agc
Ser

ccg
Pro

cgt
Arg
215

gat
Asp

gaa
Glu

gat
Asp

gece
Ala

aaa
Lys
295

aga
Arg

aac
Asn

agc
Ser

aaa
Lys

aca
Thr
375

Gly

gat
Asp

ttt
Phe
120

gat
Asp

aaa
Lys

ggt
Gly

gge
Gly

ggt
Gly
200

ace
Thr

cgt
Arg

gat
Asp

tat
Tyr

get
Ala
280

tct
Ser

gag
Glu

tce
Ser

cte
Leu

gte
Val
360

aag
Lys

Ser

ttt
Phe
105

gge
Gly

gge
Gly

gge
Gly

ctyg
Leu

tat
Tyr
185

aaa
Lys

aac
Asn

agc
Ser

ace
Thr

tgg
Trp
265

gca
Ala

gga
Gly

gece
Ala

cag
Gln

agc
Ser
345

tac

Tyr

agc
Ser

Gly

geg
Ala

ggt
Gly

ggt
Gly

act
Thr

gtt
Val
170

ace
Thr

gge
Gly

tat
Tyr

aaa
Lys

geg
Ala
250

gge
Gly

cca
Pro

act
Thr

aaa
Lys

gag
Glu
330

age

Ser

gee
Ala

tte
Phe

Thr

acce
Thr

gge
Gly

aaa
Lys

999
Gly
155

cag
Gln

ttt
Phe

ctyg
Leu

aac
Asn

aac
Asn
235

gtg
Val

cag
Gln

tct
Ser

gece
Ala

gta
Val
315

agt

Ser

acce
Thr

tgc
Cys

aac
Asn

Asp

tat
Tyr

acce
Thr

gge
Gly
140

cece
Pro

agc
Ser

acce
Thr

gaa
Glu

gaa
Glu
220

acce
Thr

tat
Tyr

gge
Gly

gte
Val

tct
Ser
300

cag
Gln

gte
Val

ctyg
Leu

gaa
Glu

cge
Arg
380

Tyr

ttt
Phe

aaa
Lys
125

ggt
Gly

999
Gly

ggt
Gly

cgt
Arg

tgg
Trp
205

aaa
Lys

ctyg
Leu

ttt
Phe

ace
Thr

ttc
Phe
285

gtt
Val

tgg
Trp

aca
Thr

acg
Thr

gte
Val
365

gga
Gly

Thr

tgce
Cys
110

ctyg
Leu

ccg
Pro

ggt
Gly

gge
Gly

tat
Tyr
190

gtg
Val

ttt
Phe

tat
Tyr

tgce
Cys

ctyg
Leu
270

ate
Ile

gtg
Val

aag
Lys

gag
Glu

ctyg
Leu
350

accec

Thr

gag
Glu

Leu
95

cag
Gln

gaa
Glu

gge
Gly

gaa
Glu

agc
Ser
175

tgg
Trp

gecg
Ala

aaa
Lys

ctyg
Leu

gecg
Ala
255

gtt
Val

ttc
Phe

tgce
Cys

gtg
Val

cag
Gln
335

age

Ser

cat
His

tca
Ser

337

385

433

481

529

577

625

673

721

769

817

865

913

961

1009

1057

1105

1153

1179
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<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 34
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

389

polypeptide

<400> SEQUENCE:

Met

1

Ala

Leu

Gln

Ala

65

Pro

Ile

Gly

Lys

Gly

145

Gln

Arg

Leu

Ile

Arg

225

Met

Gly

Pro

Leu

305

Asn

Ser

Ala

Lys

Gln

Ser

Asp

50

Pro

Ser

Ser

Asn

Arg

130

Pro

Leu

Leu

Trp

Asn

210

Phe

Asp

Gly

Ser

Ser

290

Asn

Ala

Lys

Asp

Tyr

Pro

Ala

35

Ile

Lys

Arg

Ser

Thr

115

Thr

Gly

Val

Ser

Val

195

Pro

Thr

Ser

Gly

Ser

275

Asp

Asn

Leu

Asp

Tyr
355

Leu

Ala

20

Ser

Ser

Leu

Phe

Leu

100

Leu

Ser

Gly

Gln

Cys

180

Arg

Arg

Ile

Leu

Tyr

260

Gly

Glu

Phe

Gln

Ser
340

Glu

34

Leu

5

Met

Val

Asn

Leu

Ser

85

Gln

Pro

Gly

Glu

Ser

165

Arg

Gln

Asn

Ser

Arg

245

Ala

Gly

Gln

Tyr

Ser
325

Thr

Lys

Pro

Ala

Gly

Tyr

Ile

Gly

Pro

Trp

Pro

Gly

150

Gly

Ala

Arg

Asp

Val

230

Ala

Met

Ala

Leu

Pro
310
Gly

Tyr

His

Thr

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thr

Gly

135

Thr

Gly

Ser

Pro

Arg

215

Asp

Glu

Asp

Ala

Lys

295

Arg

Asn

Ser

Lys

Ala

Ile

Arg

40

Asn

Tyr

Gly

Asp

Phe

120

Asp

Lys

Gly

Gly

Gly

200

Thr

Arg

Asp

Tyr

Ala

280

Ser

Glu

Ser

Leu

Val
360

Ala

Gln

25

Val

Trp

Thr

Ser

Phe

105

Gly

Gly

Gly

Leu

Tyr

185

Lys

Asn

Ser

Thr

Trp

265

Ala

Gly

Ala

Gln

Ser
345

Tyr

Ala

Met

Thr

Tyr

Ser

Gly

90

Ala

Gly

Gly

Thr

Val

170

Thr

Gly

Tyr

Lys

Ala

250

Gly

Pro

Thr

Lys

Glu
330

Ser

Ala

Artificial Sequence:

Gly

Thr

Ile

Gln

Arg

Thr

Thr

Gly

Lys

Gly

155

Gln

Phe

Leu

Asn

Asn

235

Val

Gln

Ser

Ala

Val
315
Ser

Thr

Cys

Leu

Gln

Thr

Gln

60

Leu

Asp

Tyr

Thr

Gly

140

Pro

Ser

Thr

Glu

Glu

220

Thr

Tyr

Gly

Val

Ser

300

Gln

Val

Leu

Glu

Leu

Ser

Cys

45

Lys

His

Tyr

Phe

Lys

125

Gly

Gly

Gly

Arg

Trp

205

Lys

Leu

Phe

Thr

Phe

285

Val

Trp

Thr

Thr

Val
365

Leu

Pro

30

Arg

Pro

Ser

Thr

Cys

110

Leu

Pro

Gly

Gly

Tyr

190

Val

Phe

Tyr

Cys

Leu

270

Ile

Val

Lys

Glu

Leu
350

Thr

Leu

15

Ser

Ala

Gly

Gly

Leu

95

Gln

Glu

Gly

Glu

Ser

175

Trp

Ala

Lys

Leu

Ala

255

Val

Phe

Cys

Val

Gln
335

Ser

His

Synthetic

Ala

Ser

Ser

Lys

Val

Thr

Gln

Ile

Lys

Val

160

Leu

Met

Glu

Thr

Gln

240

Leu

Thr

Pro

Leu

Asp
320
Asp

Lys

Gln
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Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Ser His

370

His His His His His

385

<210> SEQ ID NO 35
<211> LENGTH: 713

<212> TYPE:

DNA

375

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 35

gaagagttag

cacttcctat

agtcaagact

gtcttcaagyg

ctggaatttt

ccactectag

tttetgggag

aactggtatc

ttacactcag

accattagca

ctteegtgga

tctetttett

ccttgeaget

ctttgggtac

cagcctggac

taaaagttac

ggaggggtce

gtaccagatg

acagagtcac

agcagaaacc

gagtccecte

acctggagca

cattcggtygg

cecgttgteta

<210> SEQ ID NO 36
<211> LENGTH: 839

<212> TYPE:

DNA

gtgctcagee

tttttcatat

atgatgtcct

tacaatggga

tttcttttec

tgatatccag

catcagttge

agatggaact

aaggttcagt

agaagatttt

aggcaccaag

tgtctgtgge

ctaaatagtt

accagtcaga

ctgcteagtt

attttgetgt

tgcttaacte

atgacacaga

agggcaagtc

gttaaactce

ggcagtgggt

gccacttact

ctggaaatca

ttctatgtet

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 36

ttcagcatce

ctaatatgta

ttgtctatat

acaggacctce

taaggggcetce

actttgectt

aactggtgaa

ccagatactg

agattaatcc

tgactgtaga

actctgeggt

gaacctcagt

tgattcctga

tcctgeteat

cacacacaga

accatgggat

acagtagaag

tctttccaca

gtctggggct

gatgctectgyg

tcgcaacgat

ccgatectec

ctatttetgt

caccgtetec

cccaggtgte

gaatatgcaa

aaaacatgag

ggagctatat

gettgaggte

gatgtccact

tcagtgaacc

gtgaggcaga

cgtactaatt

agcacagect

geectggggy

tcaggtaaga

ccttettete

atcctetgaa

atcacagttc

catcctettt

tggccatata

cccaggteca

tgtcctgeag

ggcctggaca

acaatgagaa

acatgcaact

ggggctatgc

atggeccetete

380

cccaaaaatt

ttgtgagcca

cecttggtete

tgcacagtga

tgtgggtatt

ctacatccte

aggacattag

ttatctatta

ctggaacaga

tttgccaaca

aacgtaaata

acaaatgatg

cagcaggagt

tctacatggt

tctectacagt

ttggtagcaa

catgggtgac

actgcagcag

ggcttetgge

tggccttgag

attcaagacc

caccagectyg

tatggactat

caggtcttaa

Synthetic
tgcatgctct 60
ttgtaattga 120
ctgttgctcet 180
ttecttgttga 240
tattgtgtct 300
cctgtcetgece 360
caattattta 420
cacatcaaga 480
ttattctcte 540
gggtaatacg 600
gaatccaaag 660
tat 713

Synthetic
aggtgctcat 60
aaatgtaggt 120
tactgaacac 180
cagctacagg 240
agtgacatcc 300
cctggggcetyg 360
tacaccttca 420
tgggttggag 480
aaggccacac 540
acatctgagyg 600
tggggtcaag 660
tttttaacct 720
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64

-continued

ttgttatgga gttttctgag cattgcagac taatcttgga tatttgtece tgagggagece

ggctgagaga agttgggaaa taaactgtct agggatctca gagectttag

780

gacagatta 839

The invention claimed is:

1. A purified binding molecule capable of binding L1CAM

(1) comprising the following six CDR sequences

RASQDISNYLN (SEQ ID No: 1), YTSRLHS (SEQ ID

No: 2), QQGNTLPWT (SEQ ID No: 3), RYWML (SEQ

ID No: 4), EINPRNDRTNYNEKFKT (SEQ ID No: 5),

and GGGYAMDY (SEQ ID No: 6),

or

(ii) which is capable of binding to the same L1CAM

epitope recognized by the monoclonal antibody 9.3, pro-

duced by the hybridoma cell deposited under DSMZ

ACC2841, or

(iii) comprising the following six CDR sequences

QDISNY (SEQ ID No: 7), YTS, QQGNTLPWT (SEQ

ID No: 8), GYTFTRYW (SEQ ID No: 9), INPRNDRT

(SEQ ID No: 10), and ALGGGYAMDY (SEQ ID No:

11),

wherein the purified binding molecule capable of bind-
ing L1CAM is selected from the group consisting of
single chain antibody (scFv), a multimer of scFv, a
diabody, a triabody, a tetrabody, an antigen-binding
fragment of a monoclonal antibody, a Fab, a tandab, a
flexibody, a bispecific antibody, and a chimeric anti-
body.

2. The purified binding molecule capable of binding
L1CAM of claim 1, wherein the binding molecule binds
L1CAM with an affinity (KD) of at least 10™* M, 10™° M,
1071°M, or 107 M.

3. The purified binding molecule capable of binding
L1CAM of claim 1, linked to an active substance.

4. The purified binding molecule capable of binding
L1CAM of claim 3, wherein the active substance is a toxin, a
cytokine, a nanoparticle or a radionuclide.

5. The purified binding molecule capable of binding
L1CAM of claim 1, wherein the epitope is within the first
immunoglobulin-like domain of LICAM.

6. A method for treating a tumor disease, wherein a binding
molecule capable of binding [L1CAM of claim 1 is adminis-
tered to a subject in an effective amount to treat said disease.

7. The method of claim 6 for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy.

8. The method of claim 6 for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy, wherein the cells are at least partially resis-
tant to the treatment with said chemotherapeutic drug or to
radiotherapy.

9. The method of claim 6 for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy, wherein after the sensitization with the
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binding molecule the patient is further treated with said che-
motherapeutic drug or with radiotherapy.

10. The method of claim 6 for the treatment of a tumor
disease in a patient previously treated with a chemotherapeu-
tic drug or with radiotherapy.

11. The method of claim 10 for the treatment of a tumori-
genic disease in a patient at least partially resistant to the
treatment with said chemotherapeutic drug or with radio-
therapy.

12. The method of claim 6, wherein the binding molecule
is administered in combination with a chemotherapeutic drug
or with radiotherapy.

13. The method of claim 6, wherein the binding molecule
is administered in combination with a chemotherapeutic drug
or with radiotherapy, wherein the chemotherapeutic drug or
the radiotherapy is administered prior to the binding mol-
ecule.

14. The method of claim 6, wherein the tumor disease is
selected from the group consisting of astrocytoma, oligoden-
droglioma, meningioma, neurofibroma, glioblastoma,
ependymoma, Schwannoma, neurofibrosarcoma, medullo-
blastoma, melanoma, pancreatic cancer, prostate carcinoma,
head and neck cancer, breast cancer, lung cancer, ovarian
cancer, endometrial cancer, renal cancer, neuroblastomas,
squamous carcinomas, hepatoma, colon cancer and mesothe-
lioma and epidermoid carcinoma.

15. The method of claim 6, wherein the tumor disease bears
the tumor cells from an epithelial tumor or the tumor disease
is an epithelial tumor.

16. The method of claim 15, wherein the epithelial tumor is
pancreatic cancer, colon cancer, ovarian cancer or endome-
trial cancer.

17. The method of claim 6 for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy, wherein the chemotherapeutic drug is a
DNA damaging agent.

18. The method of claim 17, wherein the DNA damaging
agent is selected from the group consisting of actinomycin-D,
mitomycin C, cisplatin, doxorubicin, etoposide, verapamil,
podophyllotoxin, 5-FU and taxans, paclitaxel and carbopl-
atin.

19. The method of claim 6 for sensitizing tumor cells in a
patient for the treatment with a chemotherapeutic drug or
with radiotherapy, wherein the radiotherapy is selected from
the group consisting of X-ray radiation, UV-radiation, y-irra-
diation, a- or f-irradiation, and microwaves.

20. A pharmaceutical composition, comprising a purified
binding molecule capable of binding [.L1CAM of claim 1.
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